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INTRODUCTION 



The purpose of this pubircalion is to serve as a course of stud> for Dal 
guidelines lo school sialTs for planning and organizing the Inslructioi 
malie appropr iate decisfons about teaming. Program goals, student oul 
as a guide to help ihe teacher In presenting, evaluating, and expandi 
structure of this guide permits the teacher to use the material for tradii 
group instruction, orTor students' progressing at. their own rate. 



Processmg L It is intended tp^give 
rogram as well as to help teachers 
omes^and unit activities are listed 
g the curriculum naatcrials. The 
onal group instruction, for small 



The nature of ihe cour^ requires the use of equipment for hands-on ir^r ing, and the naaterial presented is 
onented to the use of a computer System. , * # • . 

The bloci diagram which follows indicates the sequential placement the nine-week uni^f (modules), 
either for a one-hour (solid block) or a two-Hour (4otted block)' program. 

Students wiH be expeaed to complete successlTulI) the objectives of each unit, cither b) participation or by 
examination, before proce^ing to the next unit. 



DATA PROCESSING I 
Nine-Week Modules 



Unit'l. 



.Unit 2. 



Unit 3. 



* Unit 4. ' 



Unit 5. 



Uflit 6. 



Unit 7. 



f; 



Unit 8. 



Basiq 
Concepts 



Computer 
Concepts 



Computer . 
Operations i 



Computer 
Operations II 



. Inlrodnction 
ibRPG 



Intfermediate 
RPG 



• Introductio 
to CdBOL 



inlerraediate 
COBOL 




y OVERVIEW 

There is little doubi that sophisticated data processing Is not onl> with as to sta> but is hav ing an increasing 
impact upon, our lives fas private citizens. InstHiction in this field is nccessar> not oalyfor vocational 
purposes but also for general basic data processing technology and systems as a consUrner topic. 

Data^'^rocessing 1 is intended for 1 1 th and 12th grade students in the Montgomery Counx> Piiblic Schools 
as an elective offering. According to tbe MCPS policy on Evaluation and Reporting Student Progress, 
evaluation v^ill be based on evidence of the attainment of the instruaiohaUnd performance objectives for 
the course Smce this is an elective course not specifically #sflujred by the'Maryland State £)epart9ient of 
Education for graduation, studenis may elect a Credit N^Credit basis for evaluation, subject to the. 
xondilions outlined in the Evaluation and Reporting Stu(jent Progress policy. 

The cours^uppom all of the objectives of th/ business education program and specificaJly.aligns itself with 
xh^pn'man purpose of Business £d'ucatioi>is stated in the Program of Studies'", . . to prepare students foe , 
entrance mto business careers and to*enable them to render efllcieht service m their -vocations so that they 
mav advance to higher le^is of employment."^ ^ 

. Upon completion of Data Processing!, most students should: 

• imderstand the historical development of the computer, its current andJ'uture uses 

• understand the computcr*s role and influence pn daily lives ' 

• understand basic functions of any compil^ sy stem — input, storage, control, arithmetic logic, and 
output , . ' % 



• be able to use thfe computer effectively during post high school education 

• acquire a background of data proccssmg concepts adequate for job cotry in the field • 

• differentiate between computer data processing and earlier data processing 

• use computer techniques to solve business application problems 

While the course objectives arc cpmpatible with all the MCPS goals of education, th^ address themselves 
more specjfically to the Career Development area. The course also supports the total jCarcer Education 
effort in the county by making available the opportunity for specialization, the third component of the 
Career Erfucation^esign. The Career Envelopment aaa of the MCPS goals of education states. 

^The.school must help each student gain: ^ ^ 

• knowledge ^nd appreciation of the wide variety and interrelationships of occupations in 
modem society , . . , 

• opportunities to explore potential occupations in relation to personal aptitudes |tnd 
interests, unrestricted by stereotypes of sex, race, or socio-economic level 

• the knowlwlge, skills^ and abilities^lhat enable him [/ her] to secure satisfying employment, 
embark upon further training and ^ucation in a choSen Career field, and adapt c^tcupational 
talents to changing job demands^and opportunities , • v ' • 



ERIC 



^ * ' , viii " y ^ 



' *• • UNIT i. BASIC CON,CEPTS OF DATA PROCEgSiNG f . . * 

T\)ih una give xhe student an o\&[\iev^ of the historical developments in data processing. Tbe unit also ^ 
covers aspects of the meaning, reasons, and needs for automated means of processing information. An 
^^ini-foductor> .c;tplanation of ibe principles of punched card processing and computer concepts •^vill be 
developed. . I . ' ^ - . - • 

A| the completion of the unit BASIC COXCEPTS OF DATA PRQCESSING, the student should be able 
to: • ' 

• Describe some of theihronological developments of 'counting devices 



• Explain the processing of data in our expanding world of business 

. . ■ . , V 

• Identify and explain the funptions of the paxd punch machine! 

• Record data in punched code by, operating the c^rd punch machine 

• Classify data by operating the card sorter 

• Recognize the histo^. types, purposes, and function^ of computer devices 



■ U 



UNIT h BASIC CONCEPTS OF DATA PROCESSING • . • • 

The student should be able lo describe some of the chronological developments of counting devices. 



ERIC 



PERFORMANCE OBJECTIVES 

and ASSESSMENT MEASURES 



I 



!<^etittfv^6me of the major counting devices, and name the inventor of each. 
• *' * ' * ^ 

Given a list of devices and concepts and a list of inventors,and contributors, 
* Inatch'them. ' ^ 

Describe briefl> the development of counting dfivices^ih this aountr>, and know the contributors or^ 
inventp/i of each. 

^ Given a list of devices and concepts ap^ a list of inventors and contqbutofs, 
jnatch them. 



UNIT 1. BASIC CONCEPJS OF DATaTTIOCESSING 

The ^{u Jem shuuld be able lo explain ih^ processing of data in 

PERFORIv/aiNCE OBJECTIVES • / j 

, and ASSESSMENT MEASURES 

/ ;'. 

Differentiate between the various types^of infortflation processink. 



Write a description of the difit»rejj(ies ai nong four of the five basic methods of 
' information prpcessing. 



1 



- 8 



( >itr expanding v^orld of business. 



Follow the flouj^of information and .work activities ^tHx;6ugK a busihess corporation, and relate it to the 
functions of the data processing department. * I ' • • 

^ Draw a diagram showing the relationship between the computer department of a 
manufacturing corporation and'theflow of data through the corporation* Show 
• ^ * ' the flow linesf into and oQt of the computer department. (Appendix A-1) *| 

Describe the five phases of processing dat^i. ^ ^ * ; ^ / 

* ' . ' *' * 

^ . , Given an unarranged. list of ^latnes and descriptions, match the name of each- 
^ phase of processing data*ta the description.;^ 

^tate the needs for the change from rpaniial to punched card processing of data. 

•/^ ' 

' List and explain some reasons for changing from manual to punched card 
processing of data.* ^ " 

J,NIT 1. BASIC CONCEPTS OF DATA PROCESSING • . ~ 

« The student should be able to identifi, and explain the functions of the card punch machines. 

E£^EORMANCE OBJECTIVES , * ^ 

and ASSESSMENT MEASURES • ■ - 

Describe the characteristics of an 80-coli^mn'card and code data fields using the Hollerith code. 

• Code your name and ad^lress using an 80-column 9ard. ' 

Compare the differences between the 80- and ^KX)lumn punched card. 

Giv^n an unarr^nged list of characterisTics, align the characteristics under the 
"heading 80-columh card or96-coliimn card| ^ " ^ 

List the^purpose and the differenb^ between various card punch machines. ^ 

^ Given a written list of unique features of each <^d punch device^ match these 

unique features wit<i madhine model described. 

Write a statement giving ijie purpose of a card punch machine.^ * 

Give the purpose .and 'the differences between three card Verifiers* * " \ s 

. Write the purpose of the card verifier in relation to the card punch machine* 
I. ■ 

Identify the purpose and the differences betvfeen the three IBM card sorters. ^ - \ ^ 

^ State the different sorting speeds and uses of the IBM sorters* 
Explain the purpose and the job applications for a <Jard reproducer. * - - ' 



^ . , State the purpose of a cani reproducer, and list some of^he jobappr^tions it can 

^ . perform. . , ^ ' ^ , ' ^ 



identify the five major uses of the ^llator. • ' . , / ■ 

State the purpose of a coUatoc, and list some of the job applications it can 
te. petform. -| * 

Explain the purposes and the uses df ute accounting machine, ^ ^ 

^ - Write a staftmem giving the purpose ofan accounting machine, and list ^ome of 

' * , ' ' the'job applications it can perform. . . * ^ i ' 

« • ► *■ 

' ' ' • * . ' ' • .* 

Describe the purpose and the positions of printing used by the card interpreter. 

'Write a statement giving the purpose of a card interp^ter,and list some oC the job 
applications it can performs 



Culminating Activity: \ ' 

Match a list of card punch m^phine names and numbers witKa list ^ 
of ihe unique uses of each machine. ^ , . 



UNIT 1. BASIC CONCEPTS OF DATA PROCESSING. 



Tht siuderti ifioulj be able to record data in punched code by operating the card punch machine, 

PERFORMANCE OBJECTIVES 

amr ASSESSMENTyMEASURES 

Name, locate, and use alh^ajts of the card punch nwchine to solve a variety of prqblems. 

^Using an illustration of the IBM 29 card punch, label the machine parts by writing 
V^l^e part name andjjy drawing a line to the Ideation of the part, (Appendix A-2) 

Using an illustration, list the functional key to be depressed to move one card 
, \ ' from one station to another station as you assume the punching of columns 1-67 

without program contcol. (Appendix A-3) . 

Punch cards according to ^ scries of predefined instructions. (Appendix A-4)* 

%r5signr and punch a program card. . • * ' 

t)esign and punch program card^ according to the problem directions* 
(Appendix A-5) ^ * _ - C 

-.1 
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UNIT i.BASic^NCEPTC OF DATA Processing,. ' ' • . 

The Student sl^ouldjfe 'ablf to dassify'^a by operating the 'card sorter. ' . . t * 

^ performance; OBJEcd'IVES * \^ , ^ 

^ Wa^SES^MENT MEASURES - / • 

Narrte, locate, and use ali parts of the card sorter A solve a variety of problem^. ' - - * 

Using an Iflustr^tiop of.the card sorter, label t^e machine parts, and indicate the 



X J *card feed path. (Appendix *A-6) 



Identify the different sort'ing sp^s and use^ of the iBM sorters. 

Label a diagram showing the basic principles of electridty as they apply to ail unit reccrrd machines, except 
for »{he card ^unch. , . 

Given a schematic, describe the basic principles of electricify inflation tx>the 
^ sorter timing cycles. (Appendix' A-7) * \ s . 



Culminating Activity: - Jj^ 

Given a deck of punched cards, sort the cards first numerically 
and tl\en alphal^etically. " » 

Perform a card sorter selection problem using K code puich and 
multip^le numeric code punches in one code colurnn.- . 

^ 1 \ ^ 

I \sV\ I. BASIC CONCEPTS -OF DATA PROCESSING ' ' ' ' 

Xhe %tudem should be able to recognize the history, types, purposes, and functions^of compter devices.- 

PERFORMANCE OBJECTIVES ' t . ' . 

afJ<ASSESSMENT MEASURES ' . ' 

Recall the contributibns made to the historical development of computers. " . * 

Match a- list t)f early computers and computer tfechnolpgy to a list of inventors or 
contributors. ' * ' ^ 

; • ^ . 

Describe the functions of each of the five parts of a computer system and follow the flow of data through the 
computer. . i • 

. . ^ Sketch; label, and explam the five computer components; arid show the flow of 

data through the* computer system. . , ^ - 

Identify the cause and effect of the change from punched card to computer proce'siing. ' > 

, ^ List the differences between the processing of data by card punch machines and 
by com^uter^. • • < " . • ^ ^ ^ 

rldentify four types of computers. * ^! *^ 

. / List several types of computers and describQ their differences. ' 



UNIT 1, Outline 



REFERENCE 



J /An HisiQrical Survey dtCojnputing Devices 



A. Finger counting 



. B. Stone cbimting 

C. The abacus ' 

f 

*D. Pascals accounting machine (1642) 

' E; Lerbftitz's Coui^ functions machine 0671)" 

F. *Babbage's difference engine (1811). 

G. Burroughs' addtng machine (1885) - \ 

H. First u^e of papex tape (1728).Boi!chon*aad Falcpn 

H First use of punched cards (tSOl) Joseph' J acq uard 

♦ 

.J. Hollerith{:ode{l887)_, ■/ 



K. history of IBM (1896-1924) 
♦L. Jameg Powers {■1908) . ^ • 
jyi. History jof UNIVAC (19 11-1955) ' 
,11. Types of Information Processing . 
A.jj^anual, DP- " • " . ', 



■:■)■ 



r \ 



, B. Mechanical, ADP 



C. ^4:arid punch machirS, OtpDP 

D. Integrated,. FDP . 
. .Ev Electronic, EOP 
III. Bu^ness'Organization 



A. B;inciptes. of ^sine§s management ^ 

1. .Sole progrieto^hip f - 
.2^ Partnership/ 
, ^ i ' Cb/poratioh , . 

B. Three types of .business activities - , 
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REFERENCE 



C. Inforrtfiatton flow^ * . . , 

^ . I. Purchasing • 

2. 'Receiving • ' ^ * • ' 

3. Disbursements - • . . 

4: Stocljkeeping ^ . ,^ 

. 5. Production* ' ' . • * ' 

6. -v Sales . , 

7. ' Billing and colfecting ^ 

8. Delivery • / ■ 

9 

ly. Data Manipulation " * . . ■ ^ . » 

A. Collectpoh of sourxe documents • 

/ ' B. Recording and coding' . • • ' 

■ J ' ' . ■ ^ - - ■ - 

. C. Classifying an* si)rtrng • • , ' - 

^' , ,0/ Calculating 

E. Reportpng and summarizing 
V. Reasons for Studying Data Processing ' * 

.A. Changes in society * ■ . - - ^ 

B. Changes in science 

^ C. Changes in industry * , ' 

VI. Need for Change from Ntanual to Punched Card Data Processing 

A. /Clerical workei^hortage 'i • «i 

B. ' Increased volume of data * ' 
♦ , C. Accuracy and coTitrol . - •/ 

D. Economy ^ . ^ _ > 

5. IrfiprOved reporting '. ' , ' . 



13 



• ERiC 



VUn 1. OUTtlNE 



REFERENCE 



yil. Punched Card Data PFocessing 

The punched card . • * 

1. Physical characteristics 

. ' a) Jfee and shape of 80-cdlumn card (354. x 7%) 

b) Rows and columns • - 

c) Edges and face^ 

d) . Identifying marks 

► ♦ e) Size and shape of 96-columfi card 

2. Recording data in Hollerith code 

3. Xard field format 

< 

4. Card record-' 

5. Card file ^ l ' \ ' ' 

6. Advantages and limitations oCdata in cards 

B. The card punch machine ' 

1 . Description 

2. Purpose 

3. Differences between 
a) IBM 026 

^ ^ b) IBM 029* 

^yj^' c) IBM 129 . ' : . 

d) IBM 5496 (96-column data recorder) 

e) UNIVACJ710 

C. The card verifier , ' ' \ • • 



1. Descriptioin 

2. " Purpose 

3. Differences between 

a) IBM 056 

b) IBM 059 

c) IBM i29 



.^Schnak^' 



D. Card sorter 

\. I . * Descripffon 
2. Purpose 
3/ Differences between 
' a) IBM 082 , 

b) IB 083' 

c) IBM 084- 

^ '4. Machine functions 
a)* Numeric 
^ , . b) Alphabetic 
;c) Selwnion- 



,d) BloclTsort 



UNIT 1. OUTLINE 



"REFERENCE 



ft 



E.. Card reproducer' . 



.J 



f 



1. Descriptiojv * / 
2: Purpose - - ^ 

3. Oses . 

a) * Straight reproduce 

b) Offset reproduce 

c) Gangpuncb • ; 
d> Intejrsperse gangpunch 



F. Collator 



Vfll. 



1. Description^' 

2. Purpose 
'3. Uses 

a) Sequence, check " ^ 

b) Matching with selection ' 
''c) Merging ' 

d) Selection 

e) Match and merge with sel^idn 

G. Accolihting machine (tabulator) 

^1. Description 
"2. .Purpose ' , 

3. Uses " • ^ 

a) Detail 'print (list) ^ 

b) Group indicate 

c) ♦Group print ^ * 

d) Group print and summary punch 

H. Interpreter 

1. Description 

2. Purpose ^ . , ^ , ^ 
y/3. JJs^ 1 

a) Straight interpret } - 

b) *OfTset interpret , 

,^ ^ c) X felimination.or transfer- 

• d) Interpreting on ujJper or lower Hne 

e) Multiple printing 

G^rd Punch Machine Operation . 

A, Card path 

B. Machine parts 



WanoySi et al. 
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C. Combination keyboard 

t. Functional control 4ceys 
_ 2. Duef and sin^e ci^raelfer 

3. ' Functional coiStfroxrWitetf^ ■ ^ , 

D/ O^^gfstered cards-i^s® . 

E. Prografff control ufrit ' 



TV 



IX, 



' 1. Program control level v. ^ , 

^ 2. Program drum removal amf^ijjsertion 

F. Program card design ' 'V 

1. Field definition 

2. Start automatic skip - . ' ^ 

3. - St^rt automatic duplication / 

4. Alphabetic shift / ^ 

. 5. Start alphabetic chiplication 

6. One level program — ro;y 12-1 

7. Two level program — row 12-1 and row 4-7 

Card Sorter Machine Operation ' ' *: ^ 

A. Card path ' , * . * - 

B, Machine* parts % - 

\ 



C. Timing,'cyclbs 

D. Card aiignmenVand handling 



4" 



1. Check for card positioning of comer cuts 

2, A%i ' 

' 4. Paft 

5, Joggle ' • , * 

6!^ Realign 



E. Removing ca^d jams 
F; Replacing sort brush 
G'.. Check brush timing 
H. Uses. 

1. '* Numerical sort 

2, Alphabetical sort 

3, Blopk sort 

4. eird seI(^ion . 



V. 



it • 
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' UNIT 1. OUTLINE 



REFERENCE 



I. Card checking-'. . ' ' . 

^. Sight check " - . • ; - 

2. Sort needle » ' " r • 

* * • 

X. An Historical Surv^y^of Computer. Systems and Devices' 

* ' * » * 

A. Histor>; • " ' ' ^ . 

, I.* Dtfference engine « - ^ " ' 

' ^ 1 Mark i . . ' * ' ^ ^ 

y ENIAC^ . ' 

4. Stored program 
^ x5. UNIVAC ; * ; ' ^ 

*. ^ 

B. Technology ■ ' ' ^ , 

1. * Fjrst generation J 1946-59) 

2. Second generation 0W59-65y \ 

i.' Third generation (1965-75) • . ' " 

4. Fourth generation (1970- ) ' ' ' . . 

XL Over% iew of Components of a Computer Systeifi ^ • - ' 

^A. U?put ^ ' ^ ^ ' 

B. Central-processing unit 

I. Storage 

2. . Control . . ^ , 

3. Arithmetic. togic (j)roc5essing) 

6.\ Output . - - ^ \ — ^ . 

/ * * 

XII. Need for Change from^Punched Card Processing to Computer 
Processing- ^ . . ' ' 

■ . • • ^ 

A. Explosion of data ' \ • ^ *" 

B. Speed of processing 



I.. Millisecond 

2. Microsecond 

3. * Manosecond 

■ ^ 
•C. Greater problem appltcatidn 

» - * 
^Ul. Types of Computers ^ 

♦A. Ajjalog 
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Digital 

1. General purpose 

2. Special purpose 




• 


• 

t 

J # 


i. 




Hybrid 










D. 


Mmiconv^ters , 
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RESOURCES FOR UNIT 1, BASIC CdNCEFT^OF DATA PR0CESSING 
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Eastern Busmess Teachers Association. "Processing Data m Business, Education, and Government. 
Somerville, NJ,: EBTA, 1972. > "^'"'^^ . ' c / 

Scbnake. M. A. Data Processing Concepts. New YorL McGraw-Hill Book Comf^nv. 1973.. 

Tfextbooks - ^ 4 

Auad/Elias M. Business Data Processing. Englewood Cliffs, KJ.. Prentice-Hall, Inc., t971. 

f " . - ' • * 

Cra\^ford. F. R. Introduction to Data Processmg.Tnd^En^Vf^ood Cliffs, N J. .Prcntice-Halljnc* 1973. 

loterrktUunal Business MachLne2> Corporation. fia>/c sPunched Card Data Processing Programmed 
Instruction Manuak. White Plains. N.Y^IBM, 1964. 

V^anous.nE. F., Wagner,<}erald E.. and Wanous, S. J.. Fundamentals of Data Processing. New Rocbejle, 
v.: South-Westcnj Publishing Compaq/, 1971. 



Supplementary 



M*nne^>oia Mining and ?tfitnufacturingCompan>.^DflW Processing, Vols. 1-4, andacorfcspoodingsct of 
transparencies. St. Paul/MinrL<iTM Company, Visual ProdOcts Division, 1966. 



UNIT 2. COMPpTER CONCEPTS 

This unit v^ill give the student a knov^ ledge of acotnputer s>5tem, lis internal me^ns of>codingdata, lis base 
numbering s>stenu and the concept of programming a computer s>stem. The unit also presents the concept 
. of the programming, c>cjc from the initial presentation of a problem through to its solution. 

\ At the Conffletion of the unit COMPUTER CONCEPTS the student should be able to. 

• Identify forms of computer hardware devices * - ^ 

• . • 

• Describe difTereni types of computer soft^'are * *^ 

, • Discuss the organization, methods of prcxiessing, and hmitatjons of a data processing facilit> 
. • Recognize and.appl> numbering and coding s>^teins used in computer operations 

• \ . • ^ . ■ 

Tf anslatc a computer problem statement mto a graphic flov^chart and follow the problem through 
the programming c\'cfe 

• Identify careef opportunities m data processing ^ 
L MT 2. C©MPL TER CONCEPTS 

The student should be able to identify forms of compter hardware devices. 

PERFORMANCE OBJECTIVES . - - S 

■ , , and ASSESSNfENT MEASURES ' 
, ^ ? • " 

Cla^if) computer hafdware devices as either input, output, or both input and output- 

Given the names of 1 5 devices, indicate which ones are input only, optput cftl>, or 
bdth input and output • 

Recognize %'anous technology used in primary storage devices. t 

Name aij^ bricflv describe some of the types of memory us^ as primary stq/age 
device. 

UNIT 2. COMPUTER CpNCEPTS ' * • 

. ' • " . ■. ■ ' 

The student shojild be able to describe different jypes'of computer software. 

PERFORMANCE OBJECTIVES ^ ^ * ' . ^ ' 

and ASSESSMENT MEASURES ' y 

i ' - • ' ' 

Explain the iSe of language translators. 

^ ^ Name the typ?5 of language translators anrf describe their functpons. v 

Identify the char^pteristics of sevci^ common comparer programming lajiguagcs. 



State the m^or characteristics for the foUowing programming langtiages. SPS* 
RPG, COBOL, FORTRAN, ALC, PL, !. 

c 

■'13. 



Explain the relationship of language trajislaion to program languages. 

Dcscrii)c the function of a language translator" as it is used in compiling d 
programmer's language-. / . 

Distinguish between hardware and software, , * 
* * ♦ ' 

Draw a diagram showing the relationship between the hardware and software in a 
ccinputer system. (Appendix B-1) • • . p 

UNIT 2. COMPUTER CONCEPTS - ' 

The student should be qble to discuss the organization, methods of prffcessmg, and limitations of a data 
processing facility. • . ^ • ' - * 

• - 

PERFORM;?NCE OBJECTIVES ' 

arid ASSESSMENT MEASURES - 

Recognize the limitations of a^'gomputer systen^. 

List some limitations of a computer system. 

Distinguish between the different methods of' computer processing and their application a^ apphed to 
specific business needs. * " 

State the types of data processing organisations and a wmque chara^ristic of 
each. » * 

List and explain the methods of processing data in an in-house data precising 
organization, ♦ 

% i ' 

Match descriptive statements td Che fallowing terms: ; 

in-^ouse 
^ time sharing 

service Bureaus ' 'f 

batqh processing . • . 

^ roukiprogramt^g *^ 

. multiprocessing * ' ' ' ^ ' 

^ facilities management , ^ ^ " . 

UJ>IT 2, COMPUTER CONCEPTS 

TV student should be fible to re^gnize ani apply nun^^ing'^^oding systems used tn computer % 
operations, 

P^FORMANCE OBJECTIVES 

^ and ASSESSMENT^EASUR^S - 

• ^ t [ . ' ■ . - — , ' 

App}>' the concepts of computer arithmetjc to counting, calculating, and «)nvening numbers in different 
number bases. 



^ Count from 0-32 in binary, octal, and hexadecimal 

14 - / 



/ 



Perform c^cuiations, by adding and subtracting in binary,, on a series of 
arithmetic problem^. . ' / ' 



^ / Pepform number conversion in thr6e number bases 




> ' Perform computer arithmetic quiz, (Appendix' 

Code alphabetic and numeric information in several* coding systems, - 

Show a comparison of coding systems by coding your name and address in 
. Hollerith, BCD, EBCDIC, and ASCII. . ' ^ ' 

UNIT 2. COMPUTER CONCEPTS • * ' - V 

• * ♦ . • 

The stuJeni should be able tu translate a computer problem statement into a graphic /lorFchariand/olhn 
the problem through the programming cycle. 

PERFORMANCE OBJECTIVES . ' * 

and ASSESSMENT MEASURES 4 ' r ■ \ 

Recognize the shape and Purpose for each flowchart symbol. ' • / 

Identify each standardized symbol on a flowchart template. 
/ • 

Ilo\^ the flow ctf data through a business organization and through hi computer system. 

Draw a flowchart showing the flow of data through a business or^niza^ion. 

Given a problem statemc^^t and .k. predrawn flowchart, follow the. fl.ovLfchart 
through the processing steps to arrive at a final result (Appendix B-3)^'* 

^ List and ^plain the mean^rig^of the steps in ihe conjp^tJ^rprogramniing cycle. 

^ List the steps in the programming Swcle in their correct order from thV r^ipt of a 
^ prpbl^to statement to documentation of tbe finished computerizei/ jdb. 

Given an unarranged list, arrange the steps in the programmmg cycle. 

Classify and^expjain each it^m that makes up^roblem documentation. J 

List in sequential order the item^ that make up the dJctmientation 
computer job. - ' ' ' 

. . UNIT 2. COMPUTER CONCEPTS • • . ^ 

The student should \>e akle to identify career opportunities in data processing. 

/ ' ! ^ ^ ' * , 

PE^FOHMANCE OBJECTIVES . 

^«nd ASSESSMENT MEASURES ^. . ^ 

- / t ' 

Name' the d^ processing^recr jobs from the lowest level job titles to the top level* 

* . 7 ^ ' ^ ' 

Outline the career opportuiyties inldata proassing, showing the various career 
^ ' pathi from a beginning worker to the top levetposition. (Appendix 

■ ' ) r 




Relate the data processing career opportunities to the education t i 



/ 



\ Select dat^ processing want ads from nc y^spg )ers and look for the experience 
required and the salary offered*"*^^ 

Write a description foi; the major clas^ i)|jdata processing jobs, listing the 
foUowiri^ items: 



,d t :aining required 



r » { ' 
1 ' 



entry skillsj^quired ^ v V 
job' duties 

salary range * ^ . ! ' ' 

future job outlook | • ^ 

advancement possibilities I * 

types and locations of industries wher^jobs are available ^ 



UNIT 2. OUTLINE 



REFERElfcE 



I^Composition of a Computer System 
A. Hardware 



Input devices and appropriate floWcliart symbols 

a) Card'reader 

b) 'Jvlagnetic tape ^ 

c) Magnetic disk 

d) Magnetic drum ' '''^ — 

e) Punched 'paper tape 

0 Magnetic ink character reader 

g) Optical character reader ' o 

h) Termi?^ J * . ^ " . 

i) '? Display^tion 

J) "Console typewriter 
k) Data cell 
1) Other 

Central processing unit 

a) Primary/ main storage devices ^ 

( 1 ) ' Magnetic core memory • ^ ,\ 

(2) Thin-film memdry * . . 
» (3) Cryogem"c memory 

{4) Photo-digital memory ' 
(5) Electrx)-optical memory 
Word length </omputers 

(1) Fixed 

(2) Variable 
Control 

Arithmetic/ logic unit 




b) 



c) 
d) 
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3. Output devices and appropriate flowchart symbols 

a) Aardj)unch 

b) Jpagn'^tic tape 

* c) Magnetic disk . 

^d) Magnetic drum ^ ^ 

e) Punched pa'per tape ' ^ 

0 Line printer ^ 

g) Terminal ' . • . 
^ , h) Display station ' 

i) Console typewriter * • . • 

j) Microfilm/ microfiche 

k) Plotter 

1) Data eejl - • - ' 

m) Audio response 

B. Software 

• * 

If Language translators 

a) Assemblers — low level 

b) Compilers — high levet 
2. Programming langilages 

a) Symbolic Program System (SPS) 

h) Report Program Generator (RPG) 

c) Common Business Oriented (COBOL) 

d) Formula Translation (FORTRAN) y 

e) Assembly (XLC) , 

_ . * 0 Programming Language 1 (PL/l) 
g) Other 

Peopleware — the data procfessing^staff who do:^ . 

. Problem'defmirion/ specifications 

^ 2. System analysis and design ' * 

'3. Program develojyiTent — programming . * 

4. Input (lata- preparation 

' 5. Program loading — operations * 

IL Limitations of •a Computer System 

A. ' Inability to handle unprogrammeid information 

B. Inability to make decisions independently 

C. Occasional breakdown , 



D. Impracticality of use on nonrecurring or nonrepetitive calculatibos 
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UNIT Z. OUTLINE 



III. Computer Size — Capacity 

I 

* A. Minicomputer 

. B. Small computer 
C.^ 'Ij^ediittrf size computer 
^ tof Large scale computer * 

IV. Processing Or^nizations 

A. In-house 

^ B. Time sharing 

C. Service bureaus ' ' , . 

D. Facilities management . , 
«V. Processing Methods 

, A. Batch ^ 

B. Multipnogramming 
c * C. Multiprocessing 
VI.* Compster 'Arithmetic ^ 

A. Place value concept of numbering systems 

1. Binary u 
, 2. Octal 
3. / Hexadechnar 

B. Adding and subtracting in binary 

* • *^ 

C. Number conversion . 

< 

1. Bina'ry 

y a) Decimal to binary 

b) Binary to decimal » * 

2. Octal ' ' 
. ^a) Decimal to ocaW 

bX Ocfel to decimal 
" ' q) • Octal to binary 

3. Hexadecimal 

^ a) Decimal to hexadecimal 

b) Hexadecimal to decimal 

c) Hexadecimal to binary 

. 18 
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VII. Types of Iritema! Storage Coding Systems 

* A. Review of Hollerith ' ' . --^ 

B. BCD 

^ C. EBCDIC / ^ ^ 

D:' ASCI! " ^ ' ^ ^• 

VI II. Flowcharting Concepts 

A. System flowchart y\ 

1. ^ Flow of datHy^ro^gh the organization /- - - 

2. Flow of data th/ough the computer system 

B. Program flowchart 



Elision table 

Detail problem flowchart 




The Programming Cycle 
A. Read khe problert^^tatement. 
Organize: 

Inbut-card layout 

Output-print^-spacing chart/ carriage control tape 

C. Developproblem solution: 

^1. D^iVion table 
f '-s2' f^iowfthart 

D. Explain how the formal problem specification is developed. 

\ * 
Iv. Oral/ wriuert problem statement 

2. SampIe'HTOuijfcformation , 

3. Sample ou\p^information ^ 

4. Processing \p be performed 

' 5. ExplanationW application - 
a) Logic for^ofution * 
- ' b) Equipment 

' c) Computer tanguage 
* * d) Sour<ie of tebt data 
6. Job sp.ecirication\ 

E. Code the source program. 
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F. Punch: 
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'1. Source program ' * 
' 2. Test 'data - " ^ ^ \ . • ^ ^ ^-^ 

3. Job control language cards* ^ ^ - ' 

Explain their function, , ' . . 
' ' b) - Explain the order of JCL car'ds in the run deck. 

6. Test the program: v ' 

1. Print program list and desk eheck. 

2. Compile. 

H. Debug program diagnostic errors. 

I. • Recompile'and run test data to test program logic. ' • 
J. lOfganize the documentation: 

1. Problem statement and specifications 

2. ^ Decision table/ flowchart 

3.. Source document sample ^ 

_ 4. Input format — fecord layout 

51 Output format ~ printer^spacing chart/ carriage control tape 

6. Compiled program listing / 
Output result of test data ^ * t . 

• Dperator-run ihstructions • 



X. Career Opportunities and Training in Data Processing 

A. Data control 

B. Data entry . , ' 

C. To^pe librarian 

• *. - 

D. Card punch machine operator 

E. Coniputer operator # ' ' 

" r 

F. Programmer -"^ ,i • ■ 

G. EDP system analyst 

H. System analyst 

I. Manager/director , ' 
J. Com^)uter repair technician 
K. Manufacturer software programmer 
L. E0P systems^design engineer 



Wanous, et al 



Dictionary of 
Occupational Titles 



Daily ne\y|p^?rs 



Computer periodicals 



State of California 
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RESOURCES FOR UNIT 2. COMPUTER CONCEPTS 

> < , . , - . ^ ' . . 

Teacher 'References <■ v • - • ' • • 

Eistem Business Teachers Association, Procqssing Data itir^iness^^ducaiion, and Government. 
/ \ Soraerville, N.J.: EBTA, 1972. • ' . • - . ^• 

Miller, Boulton K Computers: A User's IniroductionT^VidndsYiWt, 111. Bainbridge, Inc., 1974. 

Schnake, M. A- Data Processing Concepts, New York: McGraw-Hill Book Company, 1973. 

State oTCalifonya Employment Development Department. Career Guides for Entry Occupations in Data 
Processing Sapramentd, Cal.. State of California Emploxment Development Departrhent, 1974. 

Textbooks ' ^ - • - ' - ^ — \ 

Aw^d, Elias M. Business Data Processing, Englewood Cliffs, N./.: Prentice-Hall, Ipc, 1971. 

^wford, F R Introductiortto Data Processing, 2nd ed.' Englewood Cliffs, NJ.. Prentice-Hall, Inc!, 1973. 

Inwna'tipiial Business Machines Corporation. Introduction to IBM Data Processing Systems^ While 
^'-'■h, N.Y.: IBM, 1969. > 

. Number Systems, White Plains, N.Y.;.JBM, 1968. - ^ ^ ^ 

P 

Marxer, Ellen Elements ofVata Processing, Albany, N.Y..'Delmar Publishers by Litten Educational 
. Publishing, Inc., 1971. ^ . 

Shflly, Gar>' B and f ashman, Thomas J. Introduction to Flo\^charting and Computer Programmmg 
Logic. Fullerton^ Cal.: Anaheim Publishing Company, 1972. ' 

Wanoiis, E F ; Wagner, Gerald and Wanous, S. J, Fundamentals of Data Processing, New Rochelle, 
N.V.: South- Western Publishing Company, 1971. 

Supplementary . • * * 

t' S Government Employment Service. Dictionary of Occupational Titles r- 1974-75. Washington, D.C.. 



Government Priming Offtce, 1974. 
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, VNIT 3. COMPUTER OPERATIONS I 4 

This unit is designed to gi^ the student knQ^v ledge of the operation of a computer and its hardware, 
including the card read puncli, the line printer, the console panel, (he console t> pew riter, the magnetic disk 
drives, and^^magnetio tape drives. Hands-on training will be provided. 

At the completion' of the unit COMPUTBl^i?^OPERA*TIONS I, the student should be able to: ' 

- ' ' ' \ ^ 

W^ke operational the input and outpill devices 

Explain the function of keys and indicators on the input and output devices 

Perform the operational responsibilities required with the use of the card reader and printer 

• * ' • ^ ' ' *r " ^ 

* Recog^e and e;J5)lain the use of different types ©f card i:^aders and printers ' 

Operate disk drives and perfpfm preventive maintenance ^ - * 

Explain disk storage concepts • . 

Operate tape drives and perform preventive maintenance 

Explaip-tape storage concepts 

.Recognize and explain the use of other external storage devices n 
Explain the concept of stored programs and data files on external devices 



UNIT 3. COMPUTER OPERATIONS I • 

Tfie sludept should be able lo make operational the input and output devices. 

PERFORMANCE OBJECTIVES 

and ASSESSMENT MEASURES 



Describe thl^rocedures required to: 

ready the card reader/ punch 
ready thj^ine printer 
ready the disk drive \ ^ 



Perform the correct prpcedures to power on the systern and td: 



ready the card reader/ pu^ .^ 
ready the line printer . ' ] . . ^ 
ready the disk drive ^ 
respond to the console typewriter messages 
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UNIT 3. COMPUTER OPERATIONS 1- " . z^'" , ^ — 

^The student should be able to explain the function of keys and indicators on input and output devices, 

PERFORMANCE OBJECTIVES ' * - ' 

juid ASSESSMENP MEASURES i 

Describe th§ card read/ punch path. 

Draw a schematic of the cajrd rcad/punch showing the card feed path. 
Explain the function of the card read/ punch u\dicators. 

Write the function of the card read/ punch indicator lights and keys. 

Explain and use the card read/ punch operational keys. 

Write dr explain orally in detail the function of each operator control key on the 
^ card read/ punch. 

Explain the function'*of the indicators and operational keys on the line printer. 

Write the function of the'linej)rinter indicator lights and operational keyt 

Define the functional operation of the parts of the line printer, ' * . 

Write or explain orally in detail the function of each light and manually ppcr^ted 
' pan on the line printer. 

Operate the line printer to change knd align paper, using all previously learned operating parts. 

Mount the paper ^d carnage control tape on the hne pnnter. 

Explain the purpo^ of the indicators and operator ke>s on the CPU console p^ncl and console typewriter. 

Qpemte the computer by using the QPU console panel and consolft'typewriter to 
power on and power off the comj)uter. 



Explaia the function of the disk drive indicatoru, and use3*<,^operational keys. 

/ Identify and explain orally or in writing the funetioo of the disk drive mdicfatprs 

and keys. 

UNIT 3. COMPUTER OPERATIONS I " ' 

,1. n 

The student should be able to perform the . operational responsibilities required v^ith the card reader and 
printer, . . , 

PERFORMANCE OBJECTIVES ^ ' 

and ASSESSMENT MEASURES ^ " ' 

Remove p^rd jams from the card read/ punch. 

' * ' ' ' • * * * \ 

Pctform the correct procedures to remove a card jam in the card read/punch. 



. _ , / ., . 

Design, punc)), an4 mounV? a canine cohtrpl tape on theJine printer. 

Punch a carriage pontrol tape from ai^eflned set of inslructions. 
r ^ ' Mount a cam'age'qontrol tape on the line printer 



f^ply the techniques to chang?^ and reatigji a different size form (paper) on the line printer^ 

. Make machiitT^djitstments to change and realign forms (paper) on 
. printer. ' / • ' 

' Insert a ribbon on the line printer. • ' ^ < ' ' 

o - . 

Remove the olrf nbbon^and insert thejiew ribbon on the hne printer. 



tJVIT 3. COMMirtER '.OPERATIONS I ' 

77?e MuJeni should be able lu re^gnize and Explain jhe use ofdiffereni types of card readers and printers. 

PERFORMANCE OBJECTIVES • ' . ' 

and ASSESSMENT^EASUftES 

Distinguish between bcush concepts and photoelectric concepts m punched card reading. 

. . • . - ' - . , ' ^ X 

^ Describe, the 'major differences between the two typ^ 6f card riding devites. 

Explain the advantages and limitations of different types of line printers. 

Given a list of fJve types of printer devices^^escribe one outstanding feature of 
^ each. \ 

* ' - ' ' ' ^* . ^- ' ^ 
, . UNIT 3. COMPUT ER OP ERAJtpjSS I . " c , 

The sjudent should be able to operate disk (/rrv« and perform preventive maintenanqe. . 

• PERFOI^MANCE OBJEtnVES . ' : * • , • . / 

/ ' and ASSESSl^ENT Mf:ASURE^ • 

< fdentTfy the procetHires to clean and mqjn^in the disk pack. ' ' . • 

* ' ' ^ « « 

Clean the dislf pack cover and change fie dust filter from the bottom of a disk 
pack. ' . ^ . I ' ' * 

' Identify the procedures to jnount arid ^jnount disk pack^. 

t * Mount a disTc pack; and ready the disk^drive. 
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\)N\T 3. COMPUTER OPERATIONS I - - 

Thehstudent'shautd l?e abk to explain disk storage concepts. 

PERFORMANCE OBJECTIVES ' . t 

and ASSESSMENT MEASUHpS*'' 



.Descnbe the functi^ of the fcommand verbs read* wfi^e; and seek. 

Given a lUl of veri)s and a Ust of definitive statements, match them. 

Explain the pjiysical organization of a'' disk file. ^ 

Draw a schematic sliowing the tracks, sectors, and cylinder organization on a 
disk. ' • y 

Lrsf advantages of disk files over tape files. - „ • » 

Draw a series of tape swords; compare them with corresponding disk records, 
! and show the adv^antage of using disk records. 

Recognize the characteristics of different. typiss of disk devices.*- * 

c . ' 

' Describe the differences between various types of disk devices. 

/ ' V 



, ^uIminating;Activity: 

/ 

' , Given a list of words and definitions; match the words with'the ■ 
definition. (Appendix C-1) 



UNIT 3. COMPUTER OPERATIONS 1 • . ; . 

The student should be able to operate tape dtives Ond perform preventive maintenance. 

PERFORMANCi OBJECTIVES X* . 

and ASSESSlVtpNT MEASURES 

■ Explain the function of the tape drive indicators and keys. . • ' * 

t ^ \Match the description with 'the name of the various indicator lights and keys on 
^ / the magnetic tape drive: 

Explain the procedures to clean tape drives. ' 

* " \^ • ^ • . ' 

Perform the cleaning routine on.a tape drive. ^ 

Explain the procedures to mount and demount tapes. 

Perform the necessary steps tj|^oUnt a tape and reSdy the tape drive. 



UNIT 3. COMPUTER OPERATIONS I 

y The student should be able to explain tape 4torage concepts. 



PERFORIWANCE OBJECTIVES-^' ' - " ; ^ 

V • and ASSESSMENT MEASURES " 

Identify dai^ representations as they appear onNnagnetic tap^. 

' ^ Dra^v an illustration to shS% numeric and alphabetic characters on a 7- and a 9- 



track niagnetic tape. 
List advantap^ and liniitalions of tape files over card files. 



Given a\ard layout and a problem involving a series of 500 cards, indicate the 
^ amount of space that wmild l>c required to store xbe ^00 records of information 

on a tape file. < ^ , 

Recognize the distincliye characteristics of different fyp^^f ta|« devices, ' 

Match the descnptive statements of advantages and limitatioos vuth the different 
. magnetic tape devices., (App>endw <r-2) 

UNIT 3. COMPUTER -OPERATIONS I t 

The student shotild be able to recognize and ejmlain tf^xuse of other external storage drvicey. 

• ■ ' * ^ . ^ ' 1 

PERFORMANCE. OBJECTIVES 

and ASSESSMENT MEASURES 

Explain the chafacteristics.and use of ni^gnetic drupi storage. 

Draw a nJiagram showing the phj-sical characteristics of a magnetic dnmt 



\ Explain the charaqjeristics and*usc of a data iicD. 



Draw a diagram showing thc'physical characteristics of a dai^ ccIL 

' \ . 

Culmimiting Acthity: ' . . 

Given a list of statements, fill in the f>lank that complete the 
statement (Appgndix C-3) , 

, t : '. L ^_ » 



r 
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UNIT 3. COMPUTER OPERATIONS I " 

' he able to exphxmlCne con 



The student should \ 



xplaSiTne concept of stored programs a^d data files on external devices. 



PERFORMANCE^^ECnVES 




and ASSESSMENT >I£ASURES - ' * • 

« 

Explain the diffcircncc between manufacturer-supplied and user-written programs- 

^ . / , Match a' list of nianufacturer- antf user-written^rograms ^fth a descriptive 

statetnent (Appendix C-4) - ^ 

Fxplain the organizauon and operation of the Sv-stcm Residence on a direct access storage disk device. 

Draw a schematic? sho^^ing the relationship between the EKsk RcsidcDCC System 
^ - Pack and the Operating S>'stem as stored in the (?PU 



Tcacho'^s Notes: 



... ; 



c 
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UNIT 3. OUTUNE 



REFERENCE 



. I. Review * ^ 
^ " A. All forms of input devices 

B. All^fopns of output d^ccs ^ 

c. CP,U , / 

^ \ ' 'I. Divisions of CPU 

Z Concepts of stored memory 

11. -6ycle One Content 

. A. Card reader punch 

\ • . ■ < 

1. Control ke^ and indicators 

a) Power - * * 

b) Start 

c) ReadVy 

2, Card hanoiing review 

* B. Line prmter 

1 . Ready printer 
, a) Close print-unit gate, ^ 
^ ^ b) Mpunt and restore carriage control ta^. 
1 Control keys and mdicators 
^ a) Power C 

b) Start 

c) . Print ready 

C. CP.U'console panel 

How to enable the system — disk power ON and* disk li^t ON 

D. Console typewriter , ^ 
How to interact to m^sage(s) on the console typewriter 

E. DisK drive 
Disk raotint^, powered ON and disk light QN 

. . -I 



A wad i 
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UNIT 3. &VTU 
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III. Cycle Two Content 
A. Card reader/ punch 



i. 
1 



Card path — name and funqtion of ^ch part Ihex&rd passes 
Function of each control panel indicator light and key 

a) End of file « c - 

b) •Validity check 

c) Read check • >^ ' 

d) Feed stop 

e) Stacker " ^ 
0 Fuse ' ^ ' 

^ g) Transport ^ ' 
b) Pjinch check 
i) Chip box 

j) Stop key / - - 

k) End of fife key 
^. How tO'fe$j)ond*Jk>Hindicators and stop conditions a}-k) above 

^ Line printer • ' ^ ' ' 

■J. Name and function of each manually operated part * 
• 2. Function of each control panel indicator light and key 



. a) 


End bf.fonn 


b) 


Form check 


c) 


Print check 


d) 


Sync check 


> e) 


Single cycle key 


0 


Carriage space key ' 


g) 


Cdver lower key 


h) 


Check reset key 


i) 


Stop key ' ^ 


j) 


pover raise key 


k) 


Carriage restore key 


- 1) 


Carriage stop key 



3. 
4. 
5. 



1 Villi uft^ikiuu iniu aii}^uuzm 

Operation of each manually controlled part 
Respond to each possible print stop cofidition 



C. CPU cofasole panel 

c 

Powpr ON and OFF procedures 

D. Console* typewriter 

Purpose and o^rati6n of keys and itches 

E. Disk drive 



L Name and fimction of operating parts^ 

1 Name and fimction of indicator lights and keys 

3. How to respond to stop conditions 



/ 
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UNIT 3. OUTLINE 



REFERENCE 



IV. Cycle Three Content 

. \ A. Batch processing procedure 

B. Card rea'd/ punch , 

/ 1. Removing card jams 

1 Restart procedures 

C. 1-ine printer 



PlanXpunch, and mount a carriage control tape. 

2. Change and align different size and thickness of paper. 

3. Rei6o\e and reinsert the iine-printer ribbon, 

V. Cycle Four^tontent 

A. Card read/ puj^ch • 

c 

Different types of card readers 
^ a) Brush VS photoelectric reading * 

b) Seri^ VS parallel reading " J 

B. Line printers 

1. Speed, advantages, and. disadvantages for different types of 
impact printers . • * 

a) Print wheel y o 

. b) Wire matrix 
c c) Ball (cSnsolCetypewriter) 
' d) Chain 
e) Drum 

, 2. * Noninppact printers , ' ' 

» * n 

VI. Cycle Five Co;itent " 



A. Disk operating and handling procedures 



1. Cleaning 

y--~ 2. Mounting 

3. Demounting 

c 4r External labels 



B. Magnetic disk medium 



1. Character representation 

2, Functions 
a) Read 
hi Write 
:) jSeek 



ERIC 




'Search 



3e 
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NIT 3. OUTLINE 



REFERENCE 



4.^ 



3. Disk files • , , 

a) Advantages of disk files over'tape files 

b) Limitations 
Disk organization 

a) Tracks 

b) Cylinders- 

c) Sectors 
File organization 

a) Sequential 

b) Indexed sequential 

c) Randogi access • ♦ 
Cl^aracteristics of different, types of magnetic disk devices" 

a) Removable VS nonremovable disk packs ^ 

b) Single VS multilevel disk packs 

c) Storage capacity * . , 

d) ' Speed . 



VI L Cycle Six Content 

A. Magnetic tape drive 



1. 
2. 

3. 



Name dnd function of each tape drive operative part 
Function of each indicator ligh> and key * 
Types of magnetic tape drives 

a) Operating differences 

b) Advantages and disadvantages 

Tape drive operation ancl handling procedure? 

a) Cleaning 

b) Mounting 

c) Demounting 

d) External labels 



• t 



B. Magnetic tape 



. Character representation 

2. ' Tape files \ 

a) Advantages of tape files over card 

b) Limitations 

3. Type orgarti^tion 

a) Blocking jfeetor 

b) Density 

c) Header labels ^ 

d) Trailer labels ^ t 
9- 4. ' Storage capacity 

5. Reflective indicators 

6. File protection ^, 

• 7. Speeds, advantages, And disadvantages 



magnetic tape devices 

a) ManuaUoading 

b) • Self-lolwing 



i 



r differenL types of 
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UNIT 3. X)UTLINE 



REFERENCE 



VIII. Other Storage Devices 

A. Magnetic drum 

B. Data fell 

C. Microforms 

1. Microfilm 

2. Micrbfiche 



IX. Central' Processing Unit and Auxiy^ry Storage 
A. Types of stored programs 

^ 1. Manufacturer^supplied 

a) Compiler, assemblers, translators 

b) Supervisor program 

c) Utility programs 

d) Library programs - 

2. User written application programs 

3. ^SRES (System* Residence) \ 

1. IPL (Initial Progr5m Load) ) 

2. Supervisor 

3. Job control ^ ' 

C. Auxiliary storage 

f 1. Disk pack 

2. *-Drum ^ 

3. Tape 

D, Relate CPU to SYSRES 
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, ' . : UNIT 4. COMPUTER OPERATIONS II . . ^ ' 

This unit Is designed give the student an understandingsofthe internal operation of the central processing 
unit. The student will interact with the computer by meaa^ of a cojisok typewriter and panel controls in a 
batch processing environment. Concepts involving teleprocessing* operating systems, security measures, 
and* system updating will be presented. 



At the completion, of the unit on^COMPUTER OPERATIONS II, the student should be able to. 

• r 

' • Explain and use the central processing control panel ^ 



3uld be 



• Use the^console keyboafd as an interacting device with the central processor 

• Describe storage concepts and the flow ujf data into and from the central processor 

• Follow a prescribed schedule, and document the activities of 4he-computer system 

• Operate the computer in a batch processing environment 
^ Operate the computer in a multiprogramming environment 

• Explaki the use of the computer, in a telecommunications environment 

• Describe the operatiijg system organization 

• Use securityipeasures and bsfckup procedures 

UNIT 4. COMPUTER OPERATIONS II ' • * *^ • 

77?^ student should be able to explain and use the central processingcontrol panel. 

PERFORMANCE OBJECTIVES • ^ 

and ASSESSMENT MEASURES ' * 

Explain the meaning and function of the varipus sections of the operator control panel. 

' Given a CPU console diagram, label the three major areas. 

. . ' ' * \ . ' 

Explam the function of the operator dials, ke>s, lights, and switches on the operator intervention section of 

the CPU console. ' . ' / " 

Given a console diagram, indicate dial settings necessary to activate the card 
i ' reader. « , ^ 

Explain the meanir>g and filnctioji of the customer engineer section. ^ 

Given a diagram of the custonft- engineer section of the CPU console, label 
c four switches and their settings. ^ * ' . • 

Identify and explam the function of the two meters on the CPU console. 



'Display and read internally stored 3ala* . *. _ ~ • . 

Given 

-depicting the statu&^iijLJtlw CPU. (Appendix D-1) 
VHIT 4. COMPUTER OPERATIONS II 



^ a CPU cohiblp panel diagram, interpret the meaning of a series of exercises 

-^' ine the statu&^of the CPU. rAnnendix D-h 



^Vte student shouldhe ablrto use the console keyboard as an interacting dM^ice yvith the central procejssor. 
PERFORMANCE, OBJECTIVES' f ^ r 

J ^ ^ and ASSESSMENT^EASURES -s ' 

Explain the purpose' of ipdfcators and keys, 
/ _ ' " 

" \ Given a diagram of the keyboard, label the command keys and indicators and 

expl^h their function. 

Identify the steps ;o peiftrm the SYSTEM GENERATION (power ON procedlirts). 

Perfprm an INITIAL PROGRAM LOAD cm a computer system or list the 
sequ^tial steps involved. (Appendix D-2) • ' " ^ 

List and mtcxpret the most frequently used systexn-to-operator^messages. 

. ^ Given fiequentl/jjsed system-to-operator messages, interpret their meanings. 

Ljst and describe the operator response to the frequently used system messages. 

^ Given frequently used system-to-operator messages, select the appropriate- 
ft operator responses. 




UNIT 4. COMPUTER OPERATIONS JI 

The student should be able to describe storage j^oncepts and theflov^oj data into and from the central 
processor. * ^ ' . - " _ — ; 

performance objectives ' 

•daassessment measures -J^. - - . 

Explain the useK)f multiplexor arid selector channels. ^ ^ 

\ . . ' ' ' --^ ' - - ^' * 

* Given a computer system diagram^ label the main* parts of the computer, 

channels, and I/O devices. (Appendix I>3> . 

> '.-^ 

Translate' the cod^ for storing, data. 

Given a series of exercises invdving data codj^, convert the code to tile 
^ , 'appropjiatc response. " yf ^ ; - , > 

Explain the use of registers to manipulate data, perform calculations, and ma^e comparison tests* • . 

^ . ^ List and explain the three types of operations that occur withinti general purpose 
" ' ^ register. , ^ • , - . . ' ' ' 



Explain the use of registers by the processing supervisor to maintain address' io^tions. 



Given b?i$e and displacement for several fields, delermine th^OTi^ve address for ^ 
* each. . * " . ' * 

♦ List^/and describe the various CPU program stat^ * ^ ' ) -\ 

, Given a 'diagram, label thc^ program states. (Appendix EM) . 

>1 Identify system interrupts, and recognize the cause of each iiiterrupt / ^ 

Given a series, of system interrupts, match the class of interrupt to its cause. 

Recognize the meaning and use of the program status wotds (PSW). 

' * ^ \ Write the names of the program status words (PSW) and their usage. 

^ Recognize the meaning and use of the channel status words (CSW). \ • - - 

Explain tjie use of the channel status words (CStti||as they relate to the total 



* * " • computer system 

UNIT 4. COMPUTER •0PI;R ATIONS 11 



Thf student should be able to folio a prescribed schedule, and document the <^uyiHes ofjhe cogipfiigr 
system. ^ , 

■ ^ ' - i 

PERFORMANCE OBJJECTIVES . , 

and ASSESSMENT MEASURES 

Usa4he computer room checklist and supplies list tcf prepare for the day V operations. 

Given a comprLjter room checklist, perform the tasks indicated.Mppendix I>5) 

Follow the activities on the daily run schedule and system run sheets. * 

Given a series of jobs and a^tarting time, complete a daily schedule sheet. 

Analyze the system-generated logs/ 




Document each job. 



Given a mmpniti usage log, determine loW and high points of computer usage. 



Gather all data generated'by the system which pertains to each job and forward it 
to the control .department (Appendix D-6) . * " 
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UNIT 4. COMPUTER OPERATIONS II • ; . 

, * .. . . 

The student should be able to operate the computer- in a batch processing ertvironmem. 

PERF0R>1ANCE OBJECTIVES ' / 

and ASSESSMENT MEASURES 

Explain the procedure for setting,iip a job for batch processing. 

*Given a job run sheet, set up and run the job on the f omputer. 

Explaiji the proper placement of job control c^rds in a batch processing environment. 

Gi\en a job task and a list of control oard^r arrange the cards in proper sequence. 

Identifv diagnostic messages from the system and select an appropriate resgpi^c. - 

! Given a se^es of diagnostic messages from the system and a list of responses. \ 

match them. (Appendix D-7) * 

I NIT 4. COMPUTER OPERATIONS H 

Tht student shuulJ be able to operate the lomputer in a multiprogramming environment, ^ ^ 
PERFORMANCE OBJECTIVES 

. ' ■ and ASSE;SSMENT MEASURES , ^ = 

DistitTgtrish between batch mode and single program inittation^PI) mode. 

Given a diagram, show the relative location of the system control programs and 
the partitions. 

State the limitation,^ location, and priority of partitions in storage allocation. 

Given a diagram label, indicate priority of trte^p^itions and slate the amount of 
storage required. ^ 

Compare the processing of programs in batch mode and single program initiation (SPI) modc^ 

Given a series of jobs, choose the method of processing (batch or SPI), and 
* indicate the reasons for the choice. 

t^e standard procedures to establish partitions, assign peripheral addresses, and react to other Jifcds of the 
system. ' * * • 

Given a series of exercises, select the proper operator responses necessary to 
V^.,.^- compile the exercises. 



UNIT 4. COMPUTER OPERATIONS if » - * 

The student should be able to explain Ahe use of the computer in a telecommunications environment. 

PERFORMANCE OBJECTIVES . • - 

* - * and ASSESSMJlNT MEASURES ; - , ^ 

Describe the malo^lements of a'\elecommunications system. 

' ,* List th^ main' elements qf a telecommunications system. ^ * 
Recognizor different types of data transmittal devices. ^ - ^ , 

* Given a diagram of terminal devices in a telecommunications environment, label 
I the devices. ' ^ ^ ^ ' 

List the advantages and limitations of a telecomnvunications system. 

I" ' . * 

List and explain five advantages ^nd three limitations of a telecomraunicauons ^ 
system. . ^ , 

Explain the concepts of multiprogramming and multiprope&sing >^ith respect to telecommunications. • 

Draw a schematic of a tcl^ommunications system, showing both multiprogram-, 
ming andt multipr(fcessjih^ossibilities. (Appendix D-8) 

L Nit 4. COMPUTER OPERATIONS 11 / , 



^^^e student should be able to describe the operating system orgpnization. 




PERFORMANCE OBJECTIVE^ . , 

' . and ASSESSMENT MEASURES V 

Explain the major organization of a disk operaiing'4'stem. • 

List the types of progl^ms.that^re sforcd on a disk operating system. 

Describe -the lypts of control programs tjiff ^'.stcg-ed on the system residence (SYSRES). 

^ . yist the types o^'cogtroTprograms that are stored on the system residence 

(SYSRfiS). . . ' • 

. - * f ' * 

Describe the processing programs that are |torpd* on the SySRES/ ^ ^ 

* * • " ^ • * / 

I ^ List the types of processing programs that are stored on the SYSFtES. . ^ 

Explain the function of libraries. «c •* , * . ^ . 

* *• • 

' • _^ 

*• - ' — . * 

. Given a lisWof library prdgrams, explain the function of each. 

• . > ' * . • 

^ ^ Explaift the proc«Qure for storing user-written programs and data files. 

^ ^ ^ Describe the ijrc^ljss used in storing a user-written program in the private library. 

* • ^. - • • * 

On 5 stf Hematic, draw an'd labclthe sertvins of a system lesidenceand Indicate the 
* main purpose of ^h s^ion. (Appendix ' ' ■ , 

, . •• , ^ ' ' 39 ' ■ ' ""^ • ■ • ■ 
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UIVIT 4. COMPUTER-OPERATIONS II . ^ . 

The student should be able to Itse security measures atiu backup procedures. 

PEftFORMANCE OBJECTIVES ^ . 

and ASSESSMENT MEASURES C " 

• StateTtiTprocedur^jfor maintaining personnel security, . 



List some of the procedure for maintaining personnel security jn a computer 
center. . ^ , " 

Identify the factors that are needed to make a computer facifity physically secure. 

i 'Describe some, ways for providing adequate physical security in a'compuier 

<^nter. ' " 



Identify the method^ of data security in a computer environment. 

List several methods for improving data .security in a computer center 
Describe the use of^tiliiy programs to produce system and dala backup files. 

Given a utility program* copy the SYSRES on a new cUsk j>apk (or tape, or cards). 
E \p!ure t^ie cj^sentla! elements of fomuLcontracts and mutual agreements as they pertain to system failure. 

List several advantages of n:iutual agreements. 
Explam the job tasks necessary to prepare backup data files 

^ ' List the sequential steps to produce data backup (Ues. 



UNIT 4. OUTLINE 



REFERENCE 



L CPU Console JPanel 
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A. Operator control panel 

1. Determine ancT control distribution of power.' 

2. Check status of the computer system (system status). 

3. Communicate with the computer. 

a) Enter data. 

b) {^Enter device nimibers. 

^ 4. Meaning, function, and operation of: 

a) Emergency pull switch and use meters 

» Pysh button kq^s " , * ^ 

c) Display lights 

d) Rotary switches 

Br Opcraiot intervention, section ' 

1. Meaning, function, and operation of thedataandaddrcssentry 
sj^tcljes . . 

2. Meanings function, and operation of the pushbuttons 
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UNIT 4. OUTLINE 



REFERENCE 
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C Customer engineer section 
D. Display and storage regbters 

J. , Main stora^ data register display 

2. Main storage address register display 

3. Interpret register display Oights) 

II. Console Keyboan/ 

A, Purpose and function of 

I. Keyboard and switches v. 
1 iCeys and indicator lights 

B. Operating procedures ' 

I , Supply power to th^Ji^^em. 
^2. Ready the card rcade^^ 



IBM 



/ 



3. Ready the disk drfye: 

4. Ready the printer. 

5. Ready the tape drive. 

6. Ready the console keyboard. 

7. ^ Initial program load. 



C. Console communication 

^ t. Console commands used by the operator 

2. Operator reaction to console messages and codes 

a) I*rogram diagnostic messages 

b) Equipraenl diagnostic messages 

c) Use of operators' system manuals (fpr the s>'stem in use) 
III. Central Processing Unit Logic Flow 

A. Device control unit 

B. Standard interface 

C. Channels - * i ^ 

* ♦ * 

1. Byte mode transmission — selector <^nnel 

2. Burst mode transmision — multiplexor channel ' ^ ^ 

D. Main storage 



I. Control section — operating system 

a) Function 

b) Types 

(1) BOS — Basic 

(2) TOS - Tape 

(3) POS Disk 

(4) OS^uU 
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UNIT 4. QUTUNE 



REFERENCE 
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Arithmetic logic unit 










a) Fixed pomt operations 








• 


b) Variable point operations 


* 








c) ^ Floating point operations 








3. 


Storage concepts 










a) Haafword 








• 


b) Full word 








• 


c) Double word 










d) Data codes m core 






1 * 




(1) Extend^] binary coded decimal interchange code 








(EBCDIC) 










(2) Hexadecimal 


• 








(3) Zoned decinaal 










(4) Faded decimaT" 










e) Registers 










(1) Base 










(2) General 


• 








(3) Index 

• 








E. CPU program status 






. IBM 


' I. 


Program states 






• 




a) Stoppwl-operating 


*• 
« 








b) Running-waiting 






• 




c) Supervisor-problem 










d) Miriced-intcrruptible 








Z 


Classes of interrupts 








• 


a) 10 










b) E3£temal 


• 








c) Program check • ^ 


% 








d) Machine check 










e) Supervisor call 










Program status word 










a) Current PSW . 


- 








b) New PSW 










c) Old PSW 








4. 


Channel status 










a) Channel command word 










b) Channel status word 
« 








IV. The Operator and the Job Stream 






L 1 UKJl If vl <ti« 


A. Initializing the system 


♦ 
















1. 


Computer room chedctist 








1 


IPUlog 








f 


Supplies list 










^ r 






f 




• 










• 
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UNIT 4. OUTUNE 



B. Scheduling jobs — I/O control group (J£(cG) 

I . Daily-run job schedules 

a) Off-line peripherals 

b) Gerical and special , ' 

c) System nm 

1 Job transmittal slip {work route sheet) 

C. Documenting the system activities 

' L Computer usage log 

2 Error message 16g 
3. ^Tape disk history log ' 



REFERENCE 



ERJC 



D. Documenting the results of computer processing 

I. External disk ancf tape labels - ^ 
1 Completed output 

a) Printed output 

b) Card output 

c) New updated disks tap» 



/ 



VL 



Operating in a Batch Environment 

A. JoT> run set up 

L Computer room checklist^ 
2. Oj^rator and job streatn 

B, Operator activities 



. L Placement of JCL, source, and ^ta cards'in rtm deck V 
1 ^Recovery from inv^id data 
^3. Detecting a continuous program loop ' ' 
4. Responding to diagnqstjc messages 
^ a) S>'srem . 

b) • Program/ ^ 
, 5.. Cancelling/operations 
t a) Cancelling a dump 
b) Cancel and rieinitialize 

' 

Opeiiting in a Multiprogramming Environment 

A. Review the control program functions 

L Task management '(IPL)v 
1 Job management (Supctvisor) f 
Data management (JfZL) 



\ 
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UNIT 4. OUTLINE ' 



REFERENCE 



B. Storage allocations 



1. Single partition 

2. Multiprogranxming 

a) Backgrouno 

b) Fo/^oiind 

C Multiprogramming capabilities 



1 . RTiinning in batch mode and/ or single program initiation (SPI) 
^ 1 Partition allocati«ti 
3. Partition priorities ' 

D. Operator (attention routine) conmiands 

.1. START 

1 ALLOC 

3. AS^GN » 

4. CANCEL 

5. STOf> 

6. READ 

7. LISTIO 

8. MAP 

9 

4 ^ 

VIl. Telecommunications (Teleprocessing, Time Sharing) ^ 

A. Elements of telecommunicating system ^ 
Xf Tdrmj^ials (I/O devices) 

i Lipes'^of communication ^ . 

p. Controls ' . • - 

* 4. Computer hardware 

• B. T>T>es of telecommunications terminals 

I. Punched paper tape 
Punched cards 

- /3. -Magnetic lapc;^. 
^ 4. Keyboard < ^ 

5. Computer - ^ / ^ 

6. Display station (CRT) 

7. Analpg computer-: 

8. Audio response tmit (output) 
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UNIT 4. OUTUNE 



REFERENCE 



- C. Types of data transmission lines 

I. Telephone 
2j Microwave 
3! Cable 

D. Concepts of operation 

1. Multiprogranuning 
h^/^ ul t ip rocessing 

VIII. Operating System Concepts 

A. Disk s>^tem residence organization 

1. Control programs 

a) Supervisor i 

b) Job control 

c) IPL 

2. Processing progranis 

a) Language translators 

b) Service programs 
"'^'^^v^ (1) Sort merge 

(2) Utility progranis 

c) LinJcage editor 

^ 3. Libraries I 
^ a) Function 

b) Types 

(1) Core image / 

(2) System linkage ^ * 
' (3) Relocatable 

(4) Program (private) 

B. User application programs 

L Payroll 

2. Inventory 

3. Other 

C. Updating the operating system 

1. Updating exbting system 
■ 2. Generating a new system 
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UNIT 4. OUTLINE^. 



REFERENCE, 



IX. Security Wfea^ures 



A. Personnel security ^ . « 

1. ScJreejiing for sdectron of emptoyees 
1 Screening of visitors to computer area 
3* Authorized pcrs/^nnel in computer area 
4. Separation of responsibilities in the area of 

a) Data control 

b) Systems analysis 
c> Programming 

d) Data entry • , 

e) Coipputer operations * 

B. Computer genter and e^iuipment security 



I . Computer center location 

1 ' Change from glass-enclosed showcase to fortress^like structures 

3. Use of lead installed wallS'to prevent electronic espionage 

4. Identification to enter computer roqm . 

a) Photograph of employee 

b) Magnetic encoded strips 

c) Key cipher lock 

d) Double locked entry and exit ^th second person present 

5. Fire detection systems, safeguards, and emergency procedures 

6. Locatiqn of data, control area 
• ?. Electrical pov^r 

C. Data files security * . 



I. Signout of data files ^ 

-y^ 2. ' Use of internal codes on tape and disk files 

X Use of keyword and password to access on-line data files 

4. Catalogs of eligible users 

5. Scrambled d^ta fields 

6. Security over making changes to files 
' ^7. Use of a datacoder 

X. Operational Backup Procedures 

A. Purpose ^ . * 

B. Methods 
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RESOURCES FOR UNIT 4. COl^PUTER OPERATIONS II f . 
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•UNIT 5. INTRODUCTION TO REPORT PROGRAM GENERATOR (RPG) PROGRAMMING 

This unit provides anlntroduction to the RPG vocabulary, the tasks which a programrner performs, the 
pfogrammer*s. tools used in the performance of thtee ta^, and an opportunity to code instructions for 
business programs using the RPG programming language. T^ie student will be required to plan, organize, 
code, punch, test, correct, and document business applications. 

' ' ^ .> 

At the completion ^f tH? unit.INTRODUC^toN TO REPORT PROGRAM GENEtlATOR (RPG) 
PROGRAMMING, the student will be able to: 

• Recognize the programming* cycle and the sequence and the function of each part 

• Write and document a program to read a card and to prilit a line 

• Write and document a program to manipulate and edit numeric data and totals 

• Identify and code a program with headings on each pa^e of a,report' 

• Write and document a program to perform multiplication and division operations and to print the 
result of the calculation 



I NIT 5. LNTRODLCTION TO REPORT PROGRAM GENERATOR (RPG) P^IOGRAMMING 



The student should be able lo recognize ihe programming cyJe and the sequence and ihe function of each 



segment. 



PERFORMANCE OBJECTIVES 



and-ASSESSMENT MEASURES 



Identify and show the relationship pfthe seven pans of a computer-based system. • 



List the sevetTpans of a computer-based system. 



Air^nge the seven parts of a compiiter-based system on a given flowchart in the 
correct order. (Appendix E-I) -^r^ 




Identify the nine segments of the programming cycle. 



Given the nine segments of the programming cycle^arrange the segments in the 
correct sequence. 



Identify the parts of a Printer Spacing Chart, including the carriage control tape. 



Given a Printer Spacing Chart and a problem involving two printed columns, 
draw a Printer Spacing Chart. ^ 



"Recognize the' ptfrpose aijd the parts of a card layout. , 




Identi/y the use of a flowchart and^a decision table as problem-solving tools. ^ * ^ 



List and explain two problem-solving tools used in programming. 
Identify the elements of a narrative. 



• . Given a -narrative, underscore and label the elements of a narrative. 
Identif) the relationship of the Programming Cycle elements to*the coding of the program. 



Given a list of the Programming Cycle elements^ describe^he use of eachelement 
in coding a program. ' « ^ 



Idemif> the relationship between Job Coqtrol Language, Source Program, and Test Data. 

^ * Explain the purpose of each group of caVds in the Run Deck. * 

Recognize three types of program testing and the purpose of each. 

« 

Explain the purpose of each type of program testing. 

Recognize the use of Diagnostic .Messages in debugging a computer program. 

Given a common Diagnostic Message, explain the use and the programmer's 
reaction. - _ ^ 

Identify the items to be includ^ in program documentation.v ^ 

List the items to be included in program documentation. 



Culminating Activity: 

Outline in i^qu&nce the nine step-in the Programming Cycle with 
a brifef explanation of the purpose of each step. (Appendix E-2) 



LNIT 5, INTRODUCTION TO REPORT PROGRAM GENERATOR (RPG) PROGRAMMING 

The studeni should be able to y^riie and document a program to read a card and to print a line^ 

PERFORMANCE OBJECTIVES ^ 
\^ ' and ASSESSMENT MEASURES 

State the purpose of the RPG language. 



-^List the advantages and limitations df the KPG language. 
Identify thj^ seven RPG Specifications forms. 

Define thETSufpose of each RPG Specifications fonri. 
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^Identify the essential elements of each RPG form required to run an elementary program. ^ 

Given a set of RPG coding forms, circle the essential elements on each form 
* • *' needed to run an elementary program. 

Analyze the program statement and write the- probjem specification. " ' ' 

-I ^ Write thb problem specification. (Appen^x E-3) 

Davelo^' the flowchart to sTiow the solution of the problem. . * ^ ' . 

" ^ ' \ Draw the flowchart for the problem. 

Cceate Itfe narrative to explain the nrnhfpm "^^'^k*", * , ' 

Write a narrative foc^the^imem. ^ . 

Translate a problem statement, specification, and flowchart into a, logical ^ded program. ^ 

• ^ * Code, test, and^bug tiie 

Pfej^are the necessary forms to fully document thl^j^sfrsm: 




. Document the appIicationt|^__^ ^ i# * 

IMT5. INTRODVCFION TO R^Fj^ PROGRAM GENEBATOR^RPG) PROGRAMMING 



The student should Jbe able to nrite and document a program lo manipulate and edit numeric data^i^ 
PERFORMANCE OBJECTIVES ' i \ \* 



^ and ASSESSMENT MCASURES 



Explain and ,use editing w?fh data. 



Given a serie^ exercises, with data to be edited, write the coding to place edit 
synobols in th^ nuifitric fields. * 



identify the entries required to perform an addition Calculation. 



Given a series of addition exercises, write the coding to add the fields. 



0. 



Identify 'the entries fequired^o perform a 5w6/rac//on. calculation. ' ' ^ 

' ^\ / - \ 

Given a scries of su^^iaion exercises* write the statements to perfonif the 
" subtraction operations. 

Construct the entries required to print the rMult of ^ calculation as a total, as a final total, ^nd as anvsdit 
word. - ^ ^ ^ 

; Given the previous addition and subtraction exercise statements, write the coding 
instructions to print the result of the calculation: (l^in an edit word in a Detail 
1 Lin^, 2) \x}^ a Total Line, and 3) in a Final Total Line. * % 



Develop a problem program using the problem spegification,'Tlowchart, and nartati\c. 



Given a ^gramming assignment with alphanumeric and. numeric edited data 
andcalwlation*{+. write a program* (Appendix £-4^ >' - 



Compile* successfully execute, and document th$ pjogram. 



Provide supportive dqclimenlation for the successfull^.executed program. 
I NIT 5. INTRODUCTION TO REPORT PROGRAM GENERATOR (RPG) PROGRAMMING 

The liujeni should be able iojdentifv and code a program v^iih headings on each page of ti report. 



V 

PERFORMANCE OBJECTIVES ' 

% ' /and ASSESSMENT MEASURES 



Identify thq entries i:eguire5i to code headings in a program. 



Circle the essential entries needed for coding Heading Lines upou an RPG 
. Output Specification form. ' . • " 

identify the entries required to control the printing of Headings: 

i - ^ ' * ' 

>- / 
List t^e entries required to print HeadiQg Lines 'on more than one page. 

'* * • - * 1 

Classifv the order in which Headings, Detail Lilies, and Tptal Lines should appear in the Qutput 
Specifications. , . , ^ * 

* ■'V' 

Explain the order in which the varioiis output lines arc to be arranged. ^ 



.Alter a program to print Heading Lines 



/ Using a previously correctly executed program. Printer Spacing Chart, and RPG 
coding forms, plan and cofle the necessary instructions to print Headin^Lirles for 
^ the report. ^ ' ' 

4^ " Sample Criterion: 

\ M^in heading » ^ 

• Edited date ^ 




Cq^Kin headings ^fjj^ 



Develop a problem prdgram using the i^roblem specifications, flowchart^ and narrative. 

f ^ ' Write a program to include^ ffcadingj-incs and a Calculation, 

Compile, successfully exe^qte. and document th^ program, * * 

, Test and^ debug the program ^ith Heading Lin»« Uporf successful completion, 
i organize the supportive documentation. . ^ . 
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i'NIT 5. INTRODUCTION TO REPORT PROGRAM GENERATOR (RPjG) PROGRAMMING 

The student should be able to nrite and document a program to perform multiplication and division 
operations andltk print the result of the calculation.' 

• • .- • , . 

PERFORMANCE OBJECTIVES ' . 

' rffid ASSESSMENT MEASURES 
Identify the placement of the factors in a raultiplication instruction. • 

Label the entries in a series of multiplication instructions. 

' . • ■■ . /■'_' 

Define the Fteld Length and Decimal Positions for the multiplication instruction. . 



Explain Rounding of the Result Field. 



Given a series of multipliers and multiplicands, determine the Field Length and 
, Decimal Positions for each Product. 



Given an exercise, write instructions to multiply, to define F^ctor^^nd Rc^lt 
^ Fields, to determine Field Length, Decimal Placements and to Half Adjust. • ^ 

Identify the placement of the factors in a division instruction. 

/ , ^ List the entries required in a single division instruction. { 

Defifne the Field Length and the Decimal Position for a division instruction. 



xors^ to 



Wrife sample instructions ta divide and determine the Field Length and the 
Decimj^l Positions. # 

Explain the Operation used to save the Remainder of a division calculation for future use. , 

Write sample instructions to divide &nd to save the Remainder for future use^ 

Develop a problem program using the problem specifications, flowchart, and narrative. 

Write a program to perform calculations induding multiplfcation, division* and 
rouriding. . . , 

Compile, successfully execAite. and document the progfam." / , ' / 

* Test and debug the program with multiplication and division. jUpoh. successful. 
^ completion of the program, organize the documentation. 
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OUTLINE 



REFERENCE 



1. fntroduction ta Computer Programming ' 

A: Review computer based system. * * 

* • " 

1. Planning • . 

2. Collection of faw data^ - , 
y3. Encoding'* ^ » * * 

4. Input ^* 

5. Manipulation , ^ 

6. * Decoding 

1: Output » • / . 

* . • . / . 

B.^HSi^^are sdflware^ 

' C, Data processing terminology ^ 

H. Review of the Programming Cycle ' * 

A. Read the problem statement. , ' 

B. Organize fapls, definitions, assumptions to design: / 

1 . i ri/iter spacing chart carriage control *or outpurrecord layout 

2. Input record layout ' * . ' 

C. Develop problem solution through: 

* 

1. Flowchart(s) . 

a) Systems * 

b) Prbgram 

. 2. Decision table 

* * * 

D. Write the narrative to include the formal: 

- 1. Problem specifications . , ^ - 

2. Explanation of application ' ' 

a) Logic for solution ' , ' ^ 

b) Equipment^ 

c) Computer language , 

d) Source of test data * - , 

E. Code the source program. ' • 

L Input 4 * c 

2. Process 

'3. Output . . ' „ ' 
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-UNIT 5. OUTLINE 



REFERENCE 



/ 



F. Punch: 

I. Source prograro 
2^ T^t data 
3. Job control language 

G. Test, the progrank 

1. Desk-check the program. 

2. CompUe the program, * * * 

3. Execute the program. 

H. Debug the program diagnostic errors. 
L Orgamze the documentation for the application. 

III. Introducfion to the RPG Language 

A. Defmition 

B. Advantages 
•' C. Limitations 

D. RPG cycle ' " , 

1. Get ' 

2. Process 

3. Put 

IV. Introduction to RPG Specification Forms 

A. Define the purpose of each form: 

• « 

1. Control card /specification 

' ^ 2. File description specification 

3.* Line definition 

t 4. Input dc^finition . 

' .* si: CataiiJations definition 

6. Output definition 

7. File extensibn definition _^ 

B. Essential RPG specifications Jor programming 

/^^ I. File dcscrip^n/control card ^ 
^ 2*. Input * " i ^ 

3. Output f 
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I MT 5. OITLINE 



REFERENCE 



V, RPG Specification Entries for Detail Printing 
A. ■ File description specitication control card 

I- Common fields 

a) Page number 

b) Line number • / 

c) Form tspe 

d) Program 
el Comment 
f) Other 

2 Data files 

B Input specification • ' 

i Record identification 
^ 2 Field description 

3 Common fields 

C^ Output specification " 

1 h\k identification and control 

a) File name 

. ^' b) File tv'pe detail 

c) Vertical spacing forms control 

2 Field description 

^ a I Output indicators , 

b) Field name 

c) End position ^ 
} Common fields 

D. Business application pri)blem and documentation 

L Implementing the Programmmg C>cle 

A Read the problem statement. 



B Organi/c facts, definitions, assumptions to design. 

L Prmter spacing chan carnage control or output re<;ord layout 
Z Input record layout 

C. Develop problem solution through 

« L F!owchart(s) * 

a) Systems ' ^ 

b) Program 
2. Decision table 
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UNIT 5. OUTLINE 



REFEiSENCE 



D. Write the narrative to include: 

1. Probfem statement 

2. Explanation of application 

a) ' Logic for solution 

b) Equipment 

c) Computer4aiiguage 

d) Source of test data 

E. Code ihe source program; 

1. Input 

2. Process 

3. Output 

>. Punch: 

1 Source progra'm 

2. Test date 

3. Job control langtiage 



^ G. Test the program. 

\. Desk-check the program. 
1 Compile the program. 
3. Execute the program. 



H. Debug the program diagnostic errors. 

I. Organize the documentation for the application. 
Vlf. Numerically Edited Data 

A. Input data definition 

B. /buipbv editing techniques 

L Zero suppression 

1 Speciarcharacters (S . b - 0, *) ^ 

^ C. Business application problem documentation 

VIIL Data Manipulation and Final Total Printing 

A. Calculations specifications - - « 

^ ^ n „ 

1. Indicators 

1 Factors 

3. Mathematical operations -) 

4. Common fields 
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UNIT 5. OUTLINE 



REFERENCE 



B. Output specifications 

. 1. Total file type 
—^2, — Outpi«4ndi€atofs- 



C. Business application problpm documentation 
IX. Heading Control ^ 

A. Review the primer spacing chart 

B. Rle description specification entry 

C. Line definition specification 

D. ^uiput specifications entr^ 

1. Channel skipping 

2. Indicators 
^ a) Page I 

b) Other^ 

3. File- type-head 

4. Reserved work-page 

E. ^ Business ^plication problem documentation 
X. Cal(hjlations Operations 

A. Muhiplicati(» 

L Calculation specification 

a) Factors 

b) Operatioji 

c) Field length 

d) Decimal positions ^ 

e) Resulting field 
0 Rounding 

g) Indicators _ 

2. Input, output specifications 

3. Sample multiplication projects 

f 
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UNIT 5. OUTLINE 



REFERENCE 



B. Division 

e . • 

1. Calculation specificatf^ 

a) * Factor? ' . 

b) Operation 

c) Resulting field 

d) Field length ^ 

e) iDecira^jJ positions * 

f) . Rounding . ' * 

g) Store reipaindcr 

h) Indicators 

2. Input, output specifications 

3. Sample division problems 

C. Business application problem and ^iocunjentation 
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RESOURCES FOR LNIT 5- INTRODUCTION TO REPORT PROGRAM GENERATOR (Rt^G) 
PROGRAMMING 



Teacher References 



Femgold, Carl Iniroduaion to tkita Processing. Dubuque, Iowa. Wm. C. Brown Company Publishers, 
1971. o.p. , . . c . . ^ , 

Textbooks 

Cashman, Thomas J , and Fletcher, Dennis A. IBM System; 360 RPC Programming, Vol A Introduction, 
Fullenon, Cat.: Anaheim Publishing Co., 1967. ^ - ' ^ ' , 

IBM System! 360^ RPC Programming, VoL it. Advanced Concepts. Fullerton, Cah. Anaheim 
Publishing Company, 1967, 

Feingold. Carl Introduction to Data Processing, Bubuque, la.. Wm. C. Brown Compad> Publishers, 197 1. 
o.p. * ^ 

International Business Machines, A Data Processing Glossary. White Plaffis, N.Y.. International Busjness 
Machines. 1972. 

International Business Machines Corporation^ S^siem/360 Jiepori Program Ceneratbr G?t/«Jg.- While 
Plains. N.Y.: IBM. 1969. , ^, , • ' 

International Business Machines Corporation. Systems. Introduction to RPG 11. While Plains, N.Y.. IBM. 
1971 . - 

— _ » 

^tnlefnatloniri5usiness Machines. >stems Reference Librags JBMSystem, 36CLBasic Operating System 
Report Program GerreratorSp«nfications. White Plains, N.Y.: IBM, 1970. 
. # 

Murra>. Jerome T Programming in RPG Tl IBM System] 3. NewTqrk. McGraw-Hill Book Company, 
1971; .... 
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, National Cash Register. Introduction tu Programming, Da>ton, 0.. National Cash Re^^ster Company, 
1969. ' i • ' 

Shell), Gar> B,, and Cashman. Thomas J. Introduction to Flowcharting ami Computer Programming 
ijogic. Fullerton, Cat: Anaheim. Publishing Company, 1972. ( 

. JntruduLtion to Computer Programming RPG. Fullerton, Cal. Anaheinj Publishing Compap), 
1972. ^ 
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UNIT INTERMEDIATE REPORT PROGRAM GENERATOR (RPG) P^GRAMMIN^. 

The unit v»ill provide the student with additional data processing v ocabular> and techniques and experience 
in treating and using decision tables and flowcharts (programmer's tools), li will provide the student with 
information to make program decision statements, to var> the prinfcd format of reports^ loaccumillate and 
print subtotals, and toptbre and use tables. The stiident will be required to plan, organize, code, punch, test, 
correct,-and document business applications. 

At the completion of the unit INTERMEDIATE REPORT PROGRA'M GENERATOR (RPG) 
PROGRAMMING, the student will be able to write and document a program: 

• To print and to process, depending upon the results, of a test between two items 

• With two multiple-indicator control instructions ^ 

• Requiring the use of a level indicator 

• To print repetitive identifying information from the first record of each |roup 

• To print one line of identifying information and the totals for each group of related records 

• Using more than one control field , 

• Ta store a table in memory and to retrieve a field (Function) frofff the table 

UNIT 6. INTERMEDIATE RPG ^ ^ 

The student should be able to nrite a prugram to print and to process, depending upon the results of a test ' 
bet^en two items. ■ 

-Bt^toRMANCE OBJECTIVES 

and ASSESSMEr^T MEASURES 

Identify the required entries for a compare (COMP) instruction. ^» » 

■ Name the entries essential for a compare'(COMP) instruction. 

i 

I » _ 

•Explain the concept of testing. ' 

Given a sample program, identify and explain the uses of the test instruction. 

Relate the results of a test instruction to the use of Resulting Indicators. 

^ Given a series of the test instructions including Resulting Indicators, explain the 

. results of each test instruction. 

Identify the possible Rcsuking Indicators when comparing two numeric fields of data. 

Slate the Resulting Indicator entries necessary to "show the results of the 
comparison' of two numeric fields of data. , ^ 
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Identif> the possible Resulting Indicators when comparing twg alphameric fields of data. 

Slate the Resulting Indicator entries necessary to show the, results of a 
comparison of two alphameric fields of data. 

Follow the general rules for comparisons to write ^mple instructions. 

Given a problem statement involving comparisons, write the entries necessary to 
make the comparisons. * * 

Develop a problem program with a comparison to control^program processing, ^ 

Write, execute, and document a program to print and to pr(K:es*(depending upon 
the results of a comparison between two fields) using the problem specification, 
flowchart, and narrative. 

Sample. Criterioo: 

Print Heacjings on each report page. 

Calculate, depending upon a decision instruction. 

Print Detail Lines. 

Print Totals on^ch report page. (Appendix F-1) 



UNIT 6. INTERMEDIATE RPG 



The uuJent should be able to y^rue and document a, program nith /ho multiple-indicator control 
instructions. ' . 

PERFORMANCE OBJECTIVES 

> and ASSESSMENT MEASURES 

Identify the use of more than one itTdicator to pontrol an instruction. 

. Code sample multiple-indicator instructions for Input, Calculation, and Output 
Specifications. 

Identifv the relationship of indicators used on the various programming specification forms.^ 

Given the indicators identified on the input specifications, show the relationship 
of the indicators on the calculation specifications and the output specifications'. 

Ideniif) the relationship of indicators used in the program coding to the conditions developed in the logic 
Oowchart or decision table. 

D^ign a decision table, and relate the conditions on the decision table to the u^ 
of indicators in the program. 

Develop a problem,with at le^t two multipIe-indicStpr instructions^ 

Writeyexecute, and document a program with at least Wo multiple-indicator 
control instructions, using the problem specification, flowchart, ai\d narrative. 
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Sample Criterion: ' , " 

Print Headings on each jxport page. 
Calculate with tWo or more indicators. ^ 
* Print Detail Lines, with multiple-indicatoi* control instructions. 

' Print Totab on each report page. 

UNIT 6, INTERMEDIATE RFGT^ . . * . ^ 

* • 

77i£» siudenf should be abl% to write and document a pro-am requiring the^ise of a Level Indicator. 

PERFORMANCE OBJECTIVES 

and ASSESSMENT MEASURES 

Identify the use of Level Indicators. * 

Given Input, Calculation, and Output^iifstructions, circle the Level Indicators. 
Identify the entries required tojjise a Level Indicator. ^ 

^rite sample Input, Calculation, and Output instructions using a Level 
Indicator. , • ' ^ 

E?cplain the use o£the Blank After entry. 

In a given ^ries of Output instructions, circle the Blank After entry, and state the, 
purpose of its use. ' ' * 

Develop a orbblem with Level Indicators. . 

^ Write, execute, and doqument a program requiring th? uStf3\a Level Indic&tor . 

and Blank After in the Calculation and the Output ^^ifications, using the 
problem specification, flowchart, and narrative. 

SampU Criterion: 

Print Headings on each report page. , • . ' * 

Calculate with one record- indicator and one level indicator. 

Print Detail Lines with one indicator^ . " ' > _ 

Print Total Line with a level indicator. , \ - 

Print Final Total. ' ' ^ • 

UNIT 6. INTERMEDIATE-RFC * * • ' ' • / 

The student should be able to nrite and document a p'rogram to print repetitive\dentifytrig tnfoftnation 
from the first record of each group. • • 
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PERFORMANCE OBJECTIVES ^ ^ 

and ASSESSMENT MEASURES 



Identify the advantages of u^ing Group Indication. 



Given a problem statement, indicate why a portion of the report would be Group 
/ * Indicated rather than detail listed. . , ' 



Identify the entries required for Croup Indication. ^ 

State w&at entries musVtfe.includedln theDutput instruction to Group Indicate a 
field. • . - 

, Write sample instructions to Group Indicate on a report. 

Alter a program to Grouj) Indicate one field.- 

. . From a previously Executed program with a levd control, code the addition al 
entries to Group Indicate the LI control of a repetitive field on the Ijnput and 
Output Specifications. : J ' 

' * . ' ^ I . * 

Develop a program to^Group Indicate. ^ ^ " . 

Write, execute, and document a»prtfgram to Group Indicate at least one field, 
using the problem spfccification, flowchart, and narrative. 

Sample Criterion: * / • • 

Print the Headings on each report page. 
♦ Calculate with one level and. one record indicator. 
Print Detail Lines with one Group Indicated field. 
Print Level and Final Totals, 

. UNIT 6. INTERMEDIATE RPG 

The stuiieni shuulJ be able tu y^nte and ducumem a program to print one line of identifying information 
and the totals for each group of related records, ' 

PERFORMANCE OBJECTIVES 

and ASSESSMENT MEASURES / , 

Identify the advantages of Group Printing. » * 

Given a problem statcnaent, indicai,? the reasons for Grpup Printinga^'is^rt 
rather than Detail Printin^^ * ' V,^^^ 

Identify^the entries required to Group Print, " , • ^ 

% ^ 

Given a series of problem statements, write the Input and Output instructions 
required tp Group f*ri^ 

?Mter a program to Group Print. 

> '*■.. ' * 

^ With a previously executed program including a level control, code the 
instructions to double space and Group Print a report. (Appendix F-2) 

'. „.-.'' 

Develop and document a program with Group Printing of identifying information and totals. 

* m 

GWcn a problem statement, wntc» exwutc, and document a^program to Group 
Print, identifying information and totals, v 

«* ■ 

f • 
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Sample Criterion^ 

Print Headings on each page. ^ * * " - 

Calculate withpne record and one level indicato^r. * 
Group Print the Report. ^ . X 

Print Finaf Total. * * * ^ ^ . * 

lyiT 6. INTfiRMEDIATE RPG - ' . v 

'» • . . " ' '. ■ " ' . ' ■ - . 

The student should be^able ^ nri7e and doi^umeni a program using more than one control Jiel4' . - * 

PERFORMANCE OBJECTIVES ' / . ' . . * 

# and ASSESSMENT MEASURES ' , - ' ^ 

Recognize the placennient of iheTomrol Level Jnaica|ors en the specifications fopn. 

\ Given a sample prog&m with more thaa one Level Indicator^ circle the^Level 
^ * " Indic*f orman^ explain ihcir use. " ^ * 

\^ ' ^ \ . " ^ ^ 

Ideniifv ihe'e^itries required to use multiple LeveUndicato^. 
% 

^ Given a pjpblfm statement, write t|}e necessai^ Input, Calculation, andOutput 

^ • ' insjructioos to ^se a series of Level Indicatdrs. . 

• 1 s > 

Identify the priority of Level Indicators.* • •* * * * * 

Ap-ange a group bf Level L^dicators in the order in which' they will Be processed 
••by the'conjputer. * ' * ' ^ ^ * . 

Develop 9 pAgram with ijnore than one control field (Level ff&iicatorij and document. 
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uKen a4)roblem siatefnenlrWrite. execute^and document a program using more 
than on^ control field (Le\g! Indicatoi;)^ ^ » ^ 

Sim pfls^ Criterio n : 

Pjint'Hcadjngs^qn each pagf. ^ * ^ 
* 'Calpuyfe with atfe^t on^^^^j^and mor^ than one level indicator. 

Pr^gjoDetail Lines/ 
_g|frit Total Lines wifh more than one Level Indicator. - 
* V * Print Fmal Total, {optional) H 

UNIT 6. INTERMEDIATE RPG > . •'^ 

The student should beetle to i\nte a program to stor£ a table in memory and to retrieve a fteld (Function^ 
from the lable, - ' 

PERFORMANCE OBJECTIVES . . ^ * . 

-s.and ASSESSMENT MEASURES ' - 

Identify the entries required to read a t^ble into memory. . - • ' 

• • • » ' • 

Write the instructions required to store a two-dimensional table iff memory. 

'65 • ■ • 
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Iderjtffy the entries required to use a table Function for calculation. * 



/ ^ ^ Write the Instruction^ tq retrieve a table Function and to use the Functio 
^ calculatic^n. ! ' ' " . 

Identity the^ntries required to print jjata retrieved from a stored table. 

Write the instructions to^^jieve and to Rrint a table Function.* 



nin ^ 



Develop and docum^^^rogram ;^yhich stores^mf jiises a table.' ^ 

Write, exeAite, and document''^ program, given a problem statement to read a 
> ' ■ twordimensional table into m^emor>, to SEARCH the table for a corresponding 

^ data field (Function), to retrieve, ajid'to print. . . 

Sample Criterion; 

Prijjt Headings on each page. • ► % ^ 

Store a table cont^ini^g the ty-letteV abbreviation for each of.the 50 states and ' 
■ the'cor'fespondinjuiiarnc of rach state. 
Locate the slapc naiy. * . 

~ ^ - - 1- - Pf tnt ^nd ii^ne^-ana ad<ifessr-wjriMi>c stale tiame, — — — — ^ ^ 



UNIT 6. OUTLINE". 



refei?ence: 



Arithmetic and -Log^ical Testing 

A, ' Definition «^ 

B. Planning tools 

1. Flowchart 

2. * Decision table 

• C. -Calculation program entries 

* I. Record indicators 
» ; 2, Factors • 

'3. Operation'^ 
4. Resulting indicators " 

a) Arithrfictic 

b) Logic4-^- - 

c) Other 

, D- Comparison rules 
\ E. RPG program cycje 
F. -Business application and dpcumentatioh 



V 
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70 



Shelly and Cashman 



Awad 

National Cash Register .Co. 




Murray 
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UNIT 6. OUTLINE ^ 

5 • - 


I 

1 


^ REFERENCE 


. • 11. 


Muliiple-luJicator Contrdi 




Shelly and Cashtnan 

1 


• 


A. Definition • ' < 

B. .Record indicator entries " * 








1. OR * 

2. AND • . * ' . 
^ 3. NOT ■ 

«• * 




• f % 


— — 


C. Input speciricatipii.entries • 

' . ' ' ' '4^^ 

D. Calculation specification entries 

P ' fjiifniit cf\^^iii/*a t irtn Antrim* • * 

F. Relationship of indicators in instructions * 

G, Planning tools review 


.- • 


CasKhian and Fletcher - ~ 

*^ • 

/ 




> * 

t. ' Flowctert " - _ 
2. Decision table - . 


-■ 






H. Business application and documentation y 






< III. 


Ltfvel Indrcator Control ' 

A, ' Definition ^ - ' . 

B. ^Planning tools 








Of Input specification entries 
^p. Calculation specification entries 
E.^ /Output specification entries * ' 




f 

} 




•R RPG program cycle 

^ * * 






f 

\ 


1. Moves 

2. Headings ' " ^ . 

3. Elptail line^ 

4. ' Read^ 

5. Last record 

6. Cimtrol fields 

7. Accord indicator ' * C t 

8. Calculations/resulting indicators 

9. Output 




* 'V 




G. Business application and documentation 4, 




.^hman and Fletcher 
Shelly and Cashman 


/ o - 









UNIT 6. OUTLINE 



IV* Printing Control 

A. •Detail printing review . 

B. Group indication 

1. Definition 

2. Usage 

X Input and output entries . ' 
Cr^^^^G^rogram cycte- 
D. Business application and^(5cumenution 
V. Group Pri'nting 

A. Definition 

B. .Usage 

C. Entries 



I. Input 
\ Output 



A 



D, RPG program cycle 

E. Business application and documentation 
VI. Multi-Level Indicator Control 

A. R<|riew* printing ' . 

J. Detail print 

2. Group print 

3. RPG program cycle 

* B. Group indication and group printing 
C. Busing application and documentation 
VIL Tables • ' 

A. Definition * 



B. Fil^escription entries 
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REFERENCE 




Cashman and Fletcher 



Shelly and Cashman 



Cashman and Fletcher 



Shelly and Cashman 



Cashman and Fletcher; 



.Shelly and Cashman 



. 1 



UNIT 6. OUTLINE 



REFERENCE 



C, File extension entries 

1. File name 

2. Table name 

3. Entries per record 
A Entries per table 

5. Entry length 

6. Decimal positions 

7. Sequence 

8. Alternate ta"ble name (Function) 

9. Entry length 

. D. Calculation specification entries 

1. Factors 

2. Operation 

3. Result fidd 

4. Indicators 

E. Output specifi^lon enices 

1. Data from the table 

2. .Data not in the table 

F. Job control language statements 

G. Business application and documentation 




Cashman and Fletcher 
Shelly and Cashman 



RESOURCES FOR LNIT 6. INTERMEDIATE REPQRT PROGRAM GENERATOR (RFC) 
PROGRAMMING ^ 

. ■> 

Textbook . , , . . ' . ' 

^wad, Elias M Bizsiness Data Processing. Third cditioi^ Englcwobd C^t, N J« PrcnUcc-Hall. Inc., 197L 

Cashman, Thomas J., and Flctcte^r, Dennis A. IBM Systei^360 RP6 Programming, Vol I. Imroduciion.. 
Fullerton. CA: Anaheim PtiWyshiiig Co., 1967. - • \ 

IBM System! 360 RPG Pro^amming, Vol, /I, Advanced Concepts, Fiafcrton, CA. Anahdm 
Publishing Company, 1967. . , . • • * ^ 

International Business Machmes Corporation. Sysiem/360 Report Program Ceneraior Codmg. While 
Plains, N.Y.: IBM, 1969. , r ^ ' 

Iruemational Business Machines Corporation. Sjtsiems. Introduaton to RFC II. White Plains, ^.Y.. IBM, 
< 1^72. • . — 

Intchiational Busificss Machines. Systems Reference Library, IBM System,'360. B^u C^ratmg System 
. Ripon Program Generator Specification^. White Plains, N.Y.: IBM, 1970. 



MuFra>. Jerome T. Prugrammmg in RPG II: IBM System,' 3. New York. McGraw-HHI Book. Company, 
1971. - • ■ ' , 

Naiional CasH Register. Imruductiun lo Progrbfnmmg. tJayibn, 0.. National Cash Register Cpmpany. 
1969. * . . • 1 . 

Shell), Gar> B.. and Cashman, Thomas J. Inirudu^uun to Flu \% char tif\k Computer Prograpimmg 
• 'Ljogic. Fullenon, Cal.: Anaheim Publishing Company] 1972. 

. Imrvdu^tiun (u Computer Prugrammmg RPG. Fullerton, Cal.. Anaheim Publishing Company, 
1971 
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UNIT ?• INTRODUCTION TO COBOL 

Thii» unit designed to give the student a workiftg knowledge of the business oriented language, COBOL 
Students will write elementary prograftu, develop COBOL flowcharts, and learn the techniques of 
documentation, 

\\ the completion of the unit INTRODUCTION TO COBOL, the student should be able to. 

• " Identify the structurc-of the COBOL language 

• Identify and describe each of the COBOL divisions ^ 

• Develop a decision table from a set of instructions 

• Create an appropriate flowchart from a job description 

• Wnte ihe vanous sections of a COBOL program on a codmg sheet 

• Test the program ' * ^ * 
^ocument the job 

• Wfiic and document a program with headings on each page of a report 

I NIT 7. INTRODUCTION TO COBOL ' 7 

77?^ student should be ablg to identify the striicture of the COBOL language. 

PERFORMANCE OBJECTIVES 

and ASSESSMENT MEASURES 

Recall- and descnbe six elements that arc contained in the programming cvcle. 

List in order the parts of the programming cycle. 
Recognize the advantages and limitations of the COBOL language. 

Name at least one advantage and one disad^ntage^of the COBOL Iangua|e. 
Identify and use the mechanics of the language, t 

Giverr a list of arithmetic verbs and a group of definitions, match them. State at 

least two rules governing spacing in a program. State at least two rules governing 

, punctuation in a program. 

» * 

Recognize the use of reserved words and •programmer-supplied words in the language. 

State the difference betwccfl a reserved word and a programmfr-supplied word 
and give an example of eacte^ 
* • 
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UNIT 7. INTRODUCTION TO tOBOL 

The siudem should be able to ideniify and describe each of the COBOL divisions. 

PERFORMANCE OBJECTIVES , ^ " - 

and ASSESSMENT MEASURES 

ibe the Idenlificaiion Division. » ^ 

Given a problem statement, write the Identification Division for the program. 

Identify and describe the Enviconment Division. . ' » 

Name two sections that aire within the Environment Division and state tbcir 
function. 

Idenlif^and describe the Data pivision. ^ 

State the purpose of the Data Division and name two major areas' 

Identifv and describe the Procedure Division. 

Name two tvpes of statements that are part of the Procedure Division and state 
their pjjrpose. ^ 



Culminating Activity: 

List in order the four major divisions of any COBOL program 
and bnefly descnbe each. (Appendix G-I. Part A) 



I NIT 7. INTRODl CTION TO COBOL * 



77?^ student should be able to 



develop a decision table frontM set of instructions. 



PERFORMANCE OBJECTF ^ES x 

and ASSESSMENT MEASURES 

Identify the conditions of a'given proplem. . . ; , 

Given ajjfoblem in narrative form, write the conditions of the problem. 

identify the actions of the prookni. ^ . * . 

Given a p^Iem sthtemertt and tl^ conditions, write the actions to be taken. 

Determine the condition and action.entrics. 1^ 

^ Given a problem statement, conditions, and^actsons, prepare the condition and 

action entries. 
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TransffV the elcmcnis to graphic forfn. 

* • 

Givco a problem statement with identifying conditions underscored, prepare a 
decision table. 

i\ . - • 

^^^^.^Sfest the conditions for accuracy and completeness. 

Given^a decision table and a problem statements test the decision table. 

-{Appendix G-1, Part B) * • ' ' 

» _ — 

UNIT 7. INTRDDUCTiaN TO COBOts ^ ' ^ - 

The student should be able to create an appropriate JIoh chart from a gnvn job description, 

PERFORMANCE OBJECTIVES ' . , ' 

andjVSSESSMENT MEASURES 

Develop a flowchart to show the solution of a problem. 

iGiven a problem ^tement. construa a, simple nov^xhart. (Appendix G-2)^ * 

Modify the flowcThart. ^ 



Given the problem statement and a coqapletcd flowchart, make modifications to^ 
the flowchart to show improvement in pro<xssing. (Appendix G-3) 



Ctifrainatiiig Actmfy:' 

Write the flowchart for problenft 2: (Appendix G-4) 

Sample Criterion: ^ 
« 

■r 

With all elements present 

With no missing connectors 

With no incorrect decisions ^ 

With correct ^inbols 



' UNIT 7. INTRODUCTIC^ TO COBOL ^ 

<■_'.-.. ■ . --^ - ^ 

The student should be able loWhie The various section of a COBOL program on a coding sheet, 

PERFORMANCE OBJECTIVES . ^ . • ^ • 

and ASSESSIVIENT MEASURES " ' 

Code the Identification Division. ^ ^ ' / > 

Given a problem statement, write the Identification Division for the problem. 
(Appendix G-5, Part A). " ^ ^ ^ 



■ ■ 

Code the Environment Division. 

Using the previous problem sfetement, write the Environment Division for the 
problem. (Appendix^-5, Part B) ^ • ^ 

Code the Data Division. ... 

'/ W ' ' ' ^^""8 the same problem statement, write the Data Division for th*e problem. 

' ' - (Appendix G-5, P^rt C) ' " 

CxKle the Procedure Division. 

losing the same problem statement, write the Procedure Division for the problem. 
(Appendix Cj-5, Part-D) , ^ - ^ , 

# 

UNIT 7. INTRODUCTION TO COBOL 

r V 

The student should be able to test the program. 

PERFORMAillEWIECnVES , 

' and ASSESSMENT MEASURES - 



Identifv the relationship between job control, the coded program, and test data. '/ 

Explain the purpose of ^ch group of cards in the COBOL run deck. 

Recognize three types of program- testing and the purpose of each. 

List three tyi>es of prdgrain tGting, and slate when testing of a program will 
occur. 

' , *■ » 

Remove all errors ahat occur before and durulg compile time. 

/ . ' . ■ . " . 

Given a problem statemcntjand completed coding sheets, fccypunch the source 

deck* Note and corrept compile errors.* 
♦ 

Develop test data to measure all criteria established in the set of instructions. 

^ Given a problem statement, state' all conditions that must be met, and develop 
data to each condition. • , 

Remove all errors th^! occur during execution time. 

Given a computer printout of an^xecuted problem which contains enors, locate 
* , the' errors and determine the action to be taken, (Appendix 0-6) « 

Analyze a Core Dump. , . 

. Given a comput'cT/Core Dump; examine the dump for error location. 
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UNIT 7, INT^DUCTION TO COBOL 

The student should be able to documentihejob. . 




PERFORMANCE OBJECTIVES 

and ASSESSMENT MEAS 

Finalize the narrative to explain the problem solution. 

^ ^ ' ^ Write a description Of the jeb in narrative forribx^' 

Prepare necessary fphns to fully document the program. 

Complete the forms and gather the doctunents in proper^ order for a givoi 
problem. (Appendix G-7) ^ 

UNIT 7. INTRODUCTION tO COBOL 



The Jtwdem jhoutd be able to y^rite and document a program fitth headings on each page of a report. 



PERFORMANCE OBJECTIVES 

and ASSESSMENT MEASURES. 

Identify entries required to control prinjmg o/ heading 



List one or more methods us«j to controfthe printing of headings, e>f plain their 
use. 



Develop simple IF . . . ELSE statements. 



Write an IF . . . ELSE statement to cause a loop back to AGAIN until a counter 
1^ called MAX is equal to 66. When MAX is equal to 66, branch to HEADING- 
ROUTINE. 



Develop a heading \n working storage. 



GiveRa.pro blcm statem ent with^a heading, create the heading in working storage 
using the VALUE clause. \ ' ^ * 

Indicate vertical and horizontal spacing of heading and body Imes on a spacing chart 

Given a problem statement and a spacing chart, sketch thejoratton of theteading 
and detail lines on the chart. 



Develop a flowchart involving headings. 



Givfen a problem statement involvin, 
to show the headings. 



headings, draw that section of the flowchart 



Develop a problem j)rogram using the problem statement, flowchart, and narr^ive. * 

" Plan and code a program, given a problem statement, printer spacing chart, and 
^ codifig forms. • 



Develop documentation for a successfully executed program. 

I - ' 
» ' Given a compiled program, te^t and debug the prdgram. Upon successful 
completion, organize the documentation. 



Culminating Activity; 

0 

Given a written problem assignment to read and print a class list: 



Write the problem statement. 

Draw the flowchart or decision table. 

Write the COBOL coding instructions. 

Compile tjjr program^ 

Test and debug the program. ^ 

Fully document the problem. 



UNIT 7. OUTLINE 



"Reference 



I. Review programming Cycle 



I 



A. Problem statement 

B. Problein analysis and organization 

C. Problen/definition 

1. Decision table 

2. Flowcharting 

D^ ProMerh solution 



L Nafltetive 
2. - Cooinjg 



\ 



E. Testing and debugging 

F, Documentation 



Shclly and Cashman 
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. UNIT 7. OUTLINE 



REFERENCE 



II. Ovfervtew 

A. ' Language development 

. t. Why COBOL 
a) Advantages 
^ b) Limitations * 

1 Who developed COBOL 
a) CODASYL , L 
h) ANSI \ 

B. Mechanics of the language 

'^1.' EBCDIC idiaracter set 
a) Letters 
* b) Numbers 

c) Special characters 
, d) Editing charadtcrs 



^ "~eT 'RclationaJ operators 
-2. Punctuation 
/ X Word formation^ 
, a) Nouns 

b) Verbs ^ -y 

c) , Reserved words * ^ 

C. Types of names 

L Data names 

2. External names 

3. Programmer names 

4. Paragraph names 

* 

D. Functions of statement 

\: input/ output 

2. Conditional 
X 3. Arithmetic 

4^ Branching 
■ 5. Data manipulation 

E. Major restrictions 

. < F^^ Pjwf orm appropriate exercises 

III. Program Organization 

A. The COBOL coding sheet 

1 . Seq uence nimibers 

, 2. Continuation ittdtcators 

3. Source program statements 

4. Program identification 



/ 
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UNIT 7. OUTLINE 


# 

REFERENCE . . 


/ B. Identification Division 


Shelly and Cashmaij 


^ J. General jiescription ^ 

2. Requirements 

3. Optional segmeirts ^ • 


« 


C Environment Drvision 




^ I. General description 

2. Configuration section ^ z _ * 

3. Input-oiitput section 


v. 


D. Data Division 

1. General description 

2. File section 

* 3. Working-storage section 


* 


E. Procedure Division 




h General description 

2. ^ Open and close statements • • 


/ 

_v . - ' - - 


, y IV. Decision Tables 


Awad 


\A. Review decision tables 




B. Development of the table " , 

1. Cpmraon^ elements , 

2. Creating the table ^ • 

3. Checking accuracy - 


?* 


.V. Develop the Flowchart , ' . , 


^helJy and Cashman 


A. Review flowohart symbols 


* 


B. Create the COBOL flowchart / , 




1. Organization • . • ' 

a) Input/ output . * " 

b) Junction points* * 5 ^ , 
, c) Tctminal points ^ . * 

d) Looping * , , *' 




2. Perform the COBOL flow^rt • • V 




• < 
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.UNIT t: OUTLINE 



REFERENCE 



Vl;. jCode the Pr<J^m . . 

A* Code the identification Division < 

/f ■ ■ ■ ■ . ■ 

»: ; * 1. General n|lcs 
-.\'*2., Syntax rules ^ 
• ' 3. Oiptional ^gmcnts * ; 

. B. Code the Environment IjUHsion 

, 1. .dfeneral rules , ^.i 

2r^ Syntax rules 

3. Configuration section 
V ' • »a)i Soun^-computer '. 
' ' b) lObjec^omputer 

X ^) SpecSljiamcs 

4. InpufK)utput section • 
^ • ' a) Fijp-control ^ 

b)*l*Os:ontrol 

*C. Code the Data Division . 



L* General rules 
, 1. Filt section ' ' . 

' ^) File description entries 
, ' ^ b) > Record description ciitries ^ ^ ^ 
3. Working'-stor^e sectixw} ^ 
L^vd Indicators ^ 
. * b) ■ Formats / . , ^ 

{'0 Alphabetic . ^ : ' 

f2) Numeric • • 
f3) Alphameric (alphanurheric) ' 
c) Editing features 

D. Code, the Proc^urc Divisiojn > ^ 

'J. General rules < 
."^2. 1 p statements " . 

a/ Open ^ . . " 

/. b) ao^ k ■ • , \ 

c) Read ^ , . - 

d) ,'Write/^' ■ . ^ • 

- 3. Data n^ipulati^n*'— move * ^ . * ' ^ 
'4. CMditiwial statement — apply overflgw. 
5- S^csce^c 
.z) Go, to 

• b) Stof i*r 




"EJJUIMriMJJIJ -»« 



V 



Shelly artd Ca^hman. ^. 
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UNIT 7, OIJTUNE 



REFERENCE^ 



VII. Job Control Lao^'age 

A. Job statement. 
-B. Option statejnent * 

C. ,€xec COBOL 
■D. Exec LNjgpDIT- ' 

E. Exec ' j 

1^. Miscellai^ous - 

VIII. Test the P^Dgram. 

• • • 

. A. Techniques of^debugging 



I. .Compile messages 
Execution messages 

B. Pjelist the program, r 

C. ^Debug the program. " ^ 

1. Desk check 
2.. Error cOErectiogyt' 
.y Rerun ^. / * 

D. Cd/rtpile the program. 



V ■ . -il- ' Desk-check 

2. Error ■correction ' 
jf. 3. kerun - * . 

^ ^ E. DeveJpp- test*data. 
/ • ' " ' " " ' . 

K Design inpSt record. 
2. Meet ail criteria- 

F. Execute tl^ pnogram, ' 

. . G. Abnormal end to a program - 

IX. Document the Job. ^ 

J '-A. The narrative 

^ B. Machine c^n^tiration form • 
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Shelly apa Cashman 
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Shelly and'Cashraan 



^•UNIT 7. QUltlNE 



REFERENCE 



\.C 5 The checklist 

I. Layout sheet 

. b)^ printer: ♦ \ 

1. Program Jistmg 
1 'Control card listirtg 
4. Rowchart 

D. Opcrating^ instructions 

E. Sa£npl& output ^ k 

F. Perform apprapriate exercises; • 
^X. Hori7.o'nial and Vertical Spacing 

A. €nvirohrnenl'Divisic«r — 

/ 

1 1 (MrontroK apply form overflow 
^ • ' 2,* ANSI method — special names • , 



V I Value clause * 

2, Vertical spacing control - 77 level 

3. *Headings 

C Procedure Divtsion 



Flowchart with hca"tfin^^«^. 

XI: Report Preparation " , ' ^ 

Editing features J >, 

' I. SomJmg fields . * . 

1/ Receiving fields 

^ B. Headihgs ^ * * 

' • ' ' . 

, 1. Major^headings ^/ 

s 2' Columnar headings ^ 

' C. ^age control — cquntcr method 

- .1. Single IF — ELSf stateme|i*ls.- 
* 2, Counter ' / ^ , 

a) Initiafee'^ ' 
' b) Increrpent 

c) Reset ' ' / ' ' 
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RESOURCES FOR UNIT 7. INTRODUCTION TO COBOL .' • . . 

Teacher References 

« 

* « • V f 

feurroughb Ciirpordtion. Burroughs 82500,5500 Informauun Pruc-esstng System COBOL Reference 
.Wonwfl/. Detroit. Mich.: Burroughs Corpoxario^i. 1969. 

Bernard. Solomon M. System 360 COBOL Englewood Cliffs. NJ,. Prentice-Hall. Inc.. 1968. 

Textbooks ^ * * • »• 

• * * 

'Cashman, Thomas J. Iniroduaiuri to Computer Programming^ System 360 COBOL Fullcrton.CaL 
Anaheim Publishing Company, 1970. , • * . 

'Shell), Gar> B,» and Cashnun, Thomas J. Introduction to Computer Programming ASSl COBOL 
Fuflerton. Cal.r Anaheim Publishing Company, 1973. 

. Introduction to FIovMharting aruJ Computer Programming LogUf Fullerton. Cal., Anaheim 
Publishing Company, 1972. * , V 
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' ^ . UNIT 8. INTERMEDIATE COBOI 

Thk unit is designed to give (he student an increased knpvv ledge ofpiTbusincss oriented language COBOL. 
Students vkill vkrite prugrams, develop floN^charts, and docunient^oblems involvm'jf arithmetic operations* 
p conditional and^Qnconditional loop&i subscripts, control fieldib subprograms, and table files. 

7 . - 

At the completion of the unit INTERMEDIATE COBOU the student should b^ able' to. ^ ' 



Write appropriate* COBOL statements that involve arithmcti? ^i^lations 

* ' > , , 

Design and use IF statements that result from compound conditions 



Prepare no\vxJiart outlines that visually identify compound conditions 

Write a COB9L program that include minor, intenricdiate, arnl Biajor control field totals. 

Develop COBOL. statements that use the perform verb 



Write a COBOL pr9graih that contmues the concept of subscripung 

I' . ^ _ ■ 

Construct a COBOL si^routine ' f 

Wnie a COBOL subprogram \ - ' ^ ^ ^ . _ \ 



Prepate smgleand multilevej* table files ^and extract elements froni the files 



1 



I NIT 8. INTERMEDIATE COBOL ^ ^ - \ ' ; 

The UuJeni shuuU be/il^le lu nrtie apprupnaie COBOL stater^ents that mvvlv^ anthmeiu calculations. 



PERf ORMANCE OBJECTIVES 0|> , , , \ 

- ' V ana ASSESSMENT MEASL'RES ■ . . ]^ 

Develop statements that use ^nt^metic operators in 5Vinbolic and verb form. * 

'CT^- /• * • ^ jGi^en'^*«yics o(*statcmqi^ 

' V ^ - ' statements fb ad<J* subtract, multiply* and divide. / / • 

J) / .\ ^ . ^ '/^^^ • . / r ' ^ / 

f Explain the use of the GIVINC dprion. -* " ' j: , 



. Givkn the series of COBOL statements prepared in the previous exercise, rewrite 
the statements u^ngihc GIVING option. ' ^ I 

pplain the use of COMPUTE and ROD-NDED ojjtions-.. ' < . , * ' 

, ' . Given the scnes of COBOL statement prep^^fpilj'n the exercise abovc^ 

* ' statements using COMPUTE and ROUNDED verK 

Design s^ork areas and rwivmg fields that ard^propriate for arithmetic computations. 
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Given a seri« of problem statejnents involving arithm^i^: values, construct 
working-storage ar^ to ^ow those values in binary-.* packed dccinfal ^n^ 



I 1- 
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VfilTJi. INTERMEDIATE COBOL ' [ ^ 

The ftuiiem shuuft^ be able lo design and use IF statements that resutt from i^umpuunJ Londiiiuns. 
i 

PERFORMANCE OBJECTIVES/ 

and ASSESSMENT MEASURES 

A * ■ ' 

Develop condition nam^ usmgahc 88 Iq^d in working sloragc. ^ ^ " * r ' 

In working storage, mc the 88 fcvcl to 'write, an cicmientary item called' 
PAYCODE which uses a code- of 1 for BAD, 2 for FAIR, and 3 for GOOD. 
[ (Appendix H-h Pan A) * - ' ' "^.^ 

Design IF statirmcnts that involve AND cofiduions. « 

Using the working-storage scaion developed in the previous problem. >vTitc an IF 
■ statement to meet the foiling condiliops. when MAX. is equal to TO'M Land 
^ PAYCODE IS equal to a value of I, go loNCKTREDIT. {Appendix H-1, Part B) 

Deifgn IF statements that involve OR conditions . M 

Usmg the previous woxking-^toragc section, ^nte'an l^^^tement to meet the 
^ following conditions, when t6TAL is smaller than MAX or the PAYCODJE is 
cquzl to a value of 3, go fo OK-ROUTINE'{ApRendix- H-I, Part C) 

V 

IMT8. INTERMEDIAT^.COBOL ' - • ' 

The student shiuiJ be able tu prepare Jlot^ihan fjui lines that usualh uUnitft lumpound londitiuns. 

PERFORMANCE OBJECTIVES • 

'ana ASSESSMENT MEASURES ^ * 

:\clop fPowchart using IF-ELSE concepts: . ' • ' • 

* . . \ 

Construct a flowchart segment tKat will show graphjcall> the following 
' procedure statcmenl IF ANSWER = 2 GO TO NEXT-R6uTINE. ELSE GO 
TO MAIN-LINE, . , 

^Design a flowdiart using AND conditions. 

_ . . V . ^ tf 

' ConslriKrt a flov^hart segment to show the follov^ing: IF MAX }S EQlJAl/TO 
. TOTAL "^ND PAYCODE IS BAD, GO TO NO-CREDIT. / 

] _ ■■ • . ■ : 

Design a flowchart using OR co^dpipns^ , ' • - «^ 

Construct ataowcfiaa segment to show the following: IF TOTAL IS LESS 
J . THAN M A^R PAYCODE IS GOOD, GO TO OK-ROUTINE. ' 

Design a flowchart usineNjO TD . . . DEPENDING Oiy'conditiooS", * ♦ 

* \* , * * 

» 4 Given the statement GO TO (receipts, payrnents, customer credit, ^qeral) 

t « DEPESTOINp ON A-C0D6 draw the flowchart to sho^ the interretetionshipof 

^ ' • th^elements. . ^» ^ . . ^ ^ . 

• _ . 84 .. .on . • 




♦unit 8. INTERMEDIATE COBOL . « ^ 

The student should be able lo v^rite a COSOC program that includes minor, intermediate, and major 
confrol field totals. . = . ^ ' 

PERFORAIANCE OBJECTIVES * . ' ' . 

and ASSESSMENT MEAS.URES 

Explain and use the concept of control breaks. 

♦ • , 

Given a probjem containing minor, intermediate* and major control frclds. with 
an amount ihat is to be accumulated and transferred, slate the result of a change 
- in the intermediate^field. • ^ 

Develop a program segment containing minor, intermediate, and major totals. 

Wrifc a procedure segment for the following problem, A record contains a store 
; nuipber (mmor), a city number (intermediate), a state number (major), and an 

inventory amount. The store number; the amount, and the accumulated totibare 
^ to be pnntcd The totals are to bf transferred according to m\c$ governing control 

breaks. «. ' ' 

A. 

Prepare a flowchart whic;h mvolvcs minor, intermediate, and majoE totals * . 

Drzyt a ffowrchart tashow iht rebtionship of the minor, intcrmcdatc, and major 
^ . . _ " V JOUtincsToT the pr«x3ing problem, ' ' , ^ 

^Prepare a printer layout for a problem coniamHig muttiple totab and group-nnd»catlon. 

' . ' ■■ ■ ^ r 

Given'-a printer layout sheet, sketch jhe layout for the ^ircviously defined 
* problem. " ^ . ' ' * - * 

> ' • ; • . . * 

Design a Procedure Division containing group indication and group printing. - " " - 

J.. ^ 
^ Fai; the previously defined problem, rewrite the procedure segment to show 

. ' ' • printing of the store number only at the beginning anrf when there is a control 

' break (group indiciation). .4 

iMT 8.|PiTERMEDlATE COBOL . . * ^ 

1^* • 



The student should be able to 4evelop COBOL statements that use the PERFORM v 

perrOrmance oi^ectives ' > 

- , lild ASSESSMENT MEASURES 1 



M\Cb. 



. wid ASSESSMENT MEASURES I \ 



Develop a PERFOflM statement to enter a niainline segment of a prpgram. 

. • ' ' ' ^ / * 

' Gfiven ^problem ii?volyinga*nend-of-pagccondiuon and a heading routine, write 

* ^ • ^ r a statement tcT pcrforrn the headfng rbutpne. r t ^ 

, r>evefop a PERFORM statement that Involves multiple' execution determined by a vanety of' controls. 

. . . • ■. * . .-. ^ .. ' 

Write thePEfHK)RM statement lo incrcmentac^unteirfromah initi;il value of 1 
^ ' , to a ftnal value of 100. * • ' • 

ERIC- .J ' W : V • 



Design the vlork areas thai are appropriate for controb that are used in the PERFORM statement. 

Write the working-storage sentence to estabjish a co)hity that will eventually 
contain a number as large as 1^. 

Redesign a program to use tl?e PERFORM concept. 

Given a previously executed program involving a heading, code the instroctioiis 
to PERFORM the heading routioe. 

UNIT 8. INTERMEDIATE COBOL 

toBOL program thai coniains the cvn^epi^ of subscripting. 

PERFORMArkrE OBJECTIVES ^ 

and ASSESSMENT MEASURES • . \ " ^ 

' , J ^ 

Develop ^uWnptcd values in viiorkmg storage throjugh the use of REDEFlNES^and OCCURS statements. 



Code the working-storage section of the data diwion to provide lOf a table 
containing thrce^lements of two'digits caph, {Appendi:i H-2: Part A) 

Givcji a small table in \^orking storage and a^roblem statemen«L show the 
redefining and subscriptfng of ^he elements of the talkie. {Appendix W<L Part B) 

• . ^ • \ 
Dev^p ihe-fKwedurc segnrait -to niovc^^bscrif)lfed-okrn€'Rt% ~ 

- i * * * / 

Wnte the procedure segment for the DAYS-OF-CR^DIT -table jfor initialize a 
' . COUNTER, move one subscnptcd value to a place called PRINTOUT; go to a 

paragraph called OUT after «haustir>g the table efemenis. (Appendix H-2, Part 

Explair 



Explain the Use of the INDEXED BY and SET statcmcnu. ♦ • C 

RcwTitc working-storage ^section for the table DAYS^FtCREDIT to 
- inclu(k IM)EXED BY. Write a statement to set the index to a* value of 4 inthc ' i& 
abovf problem." (Appehdix, H-2, Parts D and E) ^ . 

LNIT8. I.NTERMEDIATECOBOL.." ' ' ; ' 



The student should be able to construct a COBOL subroutine. 



PERFORMANCE' 03JECnVES. • ' ^ , r 

' and ASSE^fENT MEASURES 



Develop a PERfFCJRM statement that caii^^^agc to a 



subroutine. 



, Given a problem statement invplving a heading, writethe PERFORM statement^ 

• - . to e^ter a HEADING-ROUTINE. \ ^ , ' 

. - , \ • • • 

Dtvclop a subroutine segment in the prdcedure division. • ^.^^ ^ ^ 

Writd the procure segment to print a finding ?fcm an output area caflW Arline; 
and show t^e se^mtht'at the end of the** program. {Appendix HO, Part A) 



c 
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"Prepare a flcJwchart for the subroutine scction-of a program. 



Using the previous problem, draw a flowchart ro show the branching to ^nd 
returning from a subroutine. (Appendix H-3, Pan B) ' 

UNIT 8. INTERMEDUTE COBOL ' 

The student shotdU be able to write a COBOL subprogram. ' • 

. ■ - ' . u ■ - ' "■ ■ 

PERFORIVeiNCE OBJECTIVES * -.. , - 

»nd ASSESSMENT MEASURES ' ' ' 

Explain and use the COBOL CALL statement. ''')■. . " <^ 

Write the CALL statement to use Assembly program^ which is already in 
storage to write the current date. The pasATiold is CURRENT-PXTE. * 

Develop the identification division ofc a suhprdgram, t ^ ^ * 

Given a problem statement and fpccification, Construct the working-storage and 
' ' linkage sanions of the subprogram. (Appendix H^) 

Develop the procedure division of a subprogram. , . , *V ' 

- ' ^" . . • • . . . - 7 

Given a problem statement ^nd speafications, complete working-stor^^e^and 
^ tmkage sections^write p rtxeduxe statem ents, for the subprogram. * f% 

"Develop the i^entificatioti division of a main program fcalling program). ' 

Giycnja probjem statena^nt a*id sp^nficStions^ write the identification division' 
, / * * , *.for tSc mainline program. (Appendix H-4-2) 

' • ^ /, . ' 

*' ' * • ^ 

Develop the wDrkjng^toragc"'^nd linkage sections of a main progi^. 

f*, • * ¥ • 

« • Giveaa problem sjatement and specification, construct the working-stofage and 

>K linkage sections of tfie mainline program. 

Develop the preccdure dlvisien of the main program. 

Given a problem statement and specificatJons. complete working-borage and 
linkage sections: write procedure stafcraents for the main program. 



UNIT 8. INTERMEDIATE COBOL \ . 

Tht.iiuJenl shuulJ be able fd'prepare angle anJ multt-le ^•el table fUei and ext)ai. t ^emenififruni the filgs. 

PERFORMANCE OBJECTIVES * , ( ' ' 

tnd ASSESSMENT MEASURES - *^ * ^ ^ . ' ^ 

■ • - • ^ ■ ' ■ 

Develop the working-storage section using the REDEFINES and OCCURS clauses. 

*• 

Given a problem statement containing ^ STATE-NAME (14 positions), a 
' STATE-NUMBER (2 positions), and a STATE-AMOUNT. (9 positions). 
. , ... initialize^tozero.foreachoflheSOstates.qonstructthtiablctnworkingstoragc. 
* ^ Redefine the tablesothat two of the nin^ positions of the ST AT^-AMOUNT will 

be decilnaU and so that the table can be ^ferenccd1)> subscripts. ( AppeAdix H«-5) 

Create, a search argument holding ^rea m \^orkmg storage, ' ' • 

Given a t\vo portion number in a card, create a search argument Using the 2t^^ 
. ' level . ' _ « 

Develop the prtKcdurc ^gment th^ mitializes a search, fmds the jtem/arld prc^es^es the item. 

Given the previous problem, wnte a statement to search for an element in the 
table If the Aumber exceeds the Ifmits of the uble, go to ERROR-ROUTINE. 
Givei) the^l^le above^ wnte, a sta^^ment to move the,table items found to 

t\teol;t • . 

Develop multi-level table files (two or inor^ dimensional files) usmg the REDEFINES and OCCUJIS 
clauses ' . ^ ' ' 

■ ■ /• " ' ■ i: ■- 

^9 ri{e a multi-level table in \^orking storage wJwch contains two clas^-codes amid 
four train. fates^ Redefine the table so thai it can be referenced bv "subscripts, . 
^ (Appendix H -6. Pan A) • . * , 

"Create the procedure segment that moves subscripted values. / 

Given the previous problem, wntc asiatoment to move the coach fare t6 Orlindo 
into an output area called FARE-COST. (Appencjix B^.Tarf^BT ' ^ " 

' ^ • . • , • . 

D€\e!up the procedure segment that tesls limitations^ of the taf>le and indicates the'ehd of4hc table file. 

Given the previous problem. Nvnte a statement to test ^ej:lements and branch fo 
READ-AGAIN' if the limits bf the table have b^n exceeded, or to conttfiue^ 
p processing if the elerpents arc wjthin bounds of the table. * 
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UNIT 8. OUTLINE 



REFERENCE 



I. Review COBOL Rowchart and Documentation 
*IL Review Efemenis of a CpBOL Program' 
A. 1 IdentificatraiT division 1^ 



Environment division 

C. Data^^ division ' ^ ' _^ 

\ D. Procedure division • 

_^ - ' ' ♦ ' . , 

nr. Anthmctic and Related Statements 
A. Anthmetic operators . ' ' 

1, Add. . ' 

Z ' Subtract. . • , ' , 

3 Multiply. 

4 Divide. 

'B. Giving option 
C Compute option 

D, ^ Rounde<± option ' 

On-size error^ 
F U§agc statements in \v'orking storage 

^ • 1. Binary . 

2. Packed decimal 
y ' Diiplay 

G, Perform appropriate cx-crciscs. 

IV. Conditional Slatemepts^ j 

A. {Review sknp^' IP statement 

B. ILcvel 88 in data divbion 

C. Compound conditions — Boolean logic 

L AND operators with IF statement 
^ 2. ' OR operators with IF statement 
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UNIT 8. OUTLINE 



RE^^ERENCE 



D. Flowchart using 

1. -AKIO operalors 
.2. OR operators 



E. Perform appropriate exercises. 

F. GO TO depending on clause. 

G. Alter statement. 

V. Major. Intermediate, and Minor Totals 

A. Control field , / 

1. Minor 

2. Intermediate with minor 

3. Major with intermediate and min^r 

B. Jlowchart - ' ' 

C. Group p*rinting and indicating . 
•D. Printer layout * 

E. Problem application 
VI. Loopmg and Indexing ^ 

A, PcrfornnL varying statements 

y ■ 

1. Examples- 



2- 

3. 



4. 



Flowchartmj^ 
Program coding * 
a) &^ division 

(1) ' 77 level ^ 

(2) Oih<fr levels 
Procedure d^isipn 

Perform appropnale 'exerciser. 



Ef. Subscripimg 

* * . * 
. 1 . Rules for subscripting 
. 2. ' Uic of redefines clause 

3. Use of oc^rur^ clause 

4. ^ Problcna^^^ing ' * 

5. Perform ^impropriate exercises. 
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UNIT 8. OUTLINE 



REFERENCE 



^ C. Indexing 

1. * Rules for indexing 

2. Use of indexed by clause 

3. Use of set statement 

4. Perfortn appropriate exeitises. 

VIL Subroutines and Subprograms 
A. Review the perform verb. 
} B. Use of perfqrm with a subroutine 

C. Rowchart ' 

D. Perform appropriate exercises. 
.E. Use of A^mbly subprogram 

1. Advantages 

2. Simple suboro^fam segment ^ 
. 3. COBOL call statement 

F. Other types of subprograms 

* 

1. Advantages ' ^ 

2. -Simple subprogram segment statement 



G. Subprogram devcloprfient 

\. Identification division 
1 Data division 

a) Workings-storage section 

b) Linkage section 
.3. Proce4iure division . 

a) Enter linkage . ^ 

b) Entry — using Statement 
■ c) Enter COBOL " 

d) Entcf finkage 
• . c) Return 

H/ Calling program dcycloptncnt 

L- Identification division 
* 'Data division 
" 3. #* Procedure, division 

a) Entcrjinkagc 

b) Call subf^ogiam 

c) ^ntcrCOBOC^ 

d) Note. 



I. Problennf application 



V, 
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f V^IT 8. OUTLINE 



REF^RCNC'E 



>MIl.-.Taye Lookup — One-Dimensional File 

yA. Data division 

- L File section 

Working-storage sectipn \* : 
^b) Single file 

Redefines clause 
c)%Occurs clause ^ 

B. Procedure division- 

* ' L Table limit error routine 

2. Movement of subscripted item 

' C. Problem appH^lion , 

^ s 

IX. Table Search — Extracting One hem 

> • 

A. Data division 

' I. File' section 

2. Working-stoVage section 
a) Hold area — 77 levct 
b> File segments 

c) Redefines clause 

d) Occurs d^use ' 
■ . • * ^ 

B. Procedure division 

1. Initialize hold area 

2. Search iniiialeed 

3. Search ^tetn found 

^ 4. Search item not found 
5. End bX search routine 

C. ^ Problem application* ^ ' 
X. Table Lookup — Multilevel File ' 

A> D^ta divi^on 

: . 1.^ Fife sectioft . - ( . 

2. Working-storage section, 

a) Two-dimensionat file. - 

b) Redefines clause 
d Occufe Clause ' ' 



\ 
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XJNIT a, .OUTLINE^. 



' B. PreCedure division ^ 


» 






^ . 'I. Table limit — error Youtint 
2.? ' Movem^pt of subscripted lYem , ' 


• 


/ » 


• 

• 


... * • ; , 

* XI; Table Search Extractirfg Several Items 
A. Data division ' 




• % 




# 
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1. File section ^ 

2. Working-storage seclBn 

. a) File segments • ' 
b) Output, area 

^ B. Procedurp* division * ^ 


« 


m *' 


• 


i. Transfer of search items ^und 

2.. Enjd of ^rch routine . ' 








C 'Problem application 
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RESOURCES FOR UNIT 8. INTERMEDIATE COBOL 



Teacher References' ^ — . '* 

Burroughs Corporation, Burroughs B2500/3506 Informatipn Processing System COBOl^ Reference 
Manual. Detroit, Mich.: burroughs Corporation, 1969. ^ * , ' - 

Bernard, Solomon M. System 360 COBOU Englewood Cliffs; N J.: Prentice-HaU, Inc,, 1968, * - 



Textbboks * , ' - 

Cashman, Thomas J. Introduction to Computer Programming System 160 'COBOL Fulletton, Cal.. 
' / Anaheim Publishing Company, 19'JO. . ' • - - \^ 

Shelly, Qar> B. and Cashman, Thomas J. Introduction lo Computer Programming ANSI COBOL 
Fullcrtojj^l.: Anahjsim Publiihing Company, 1973, - * . , % 

Introduction to Flo\^ charting and Computer^ Programming Logic. Fullertori, Cal.. , Anaheim 
Publishing Contpany, 1972. . ^ 



BIBLIOGRAPHY 



TEACHER.REFERENCE MATERIAL . * . 

V . . ; / ^ ^ ' ■ . : 

Bemaf4; Solomon M, System 360 COBOL Engiewood Cliffs, N J.: Prehtice-I^ll, Inc., 1968. 

Descriptive course outline anci reference text are especially helpful to the tocher in planning to teach 
the fundamentals and program development of the COBOL Language. ^ 

Burroughs Corporation. Buq-oughs B2500/3500 Information Processing System COBOL Reference 
Afonwfl/. Petrojt, Mich.: BiHToughs Corporation^ 1969. * , 

* This refererfbe manual con^ins a complete listing of COBOL ferms. The arrangement of material by 
individual terms \Vithin the ^ivision is especially hefpful for tfie beginning teacher. 

Board of Education, Cit> of Chicago. Curriculum^ Guide for Introduction to Dbta Processing. Chicago. 
Board of Education of the tity of Chicaao, 1967.---^ , ^ 

This cuniculjjim guide can be us^d a^ a te«her reference bool^ for the (irst 9-w^k unit, Basic Concepts 

'> of Data Processing, which is part of the MCPS Data Freezing I course of study, * 
V ' • • • 

Eastern .Business Teachers Association. '/Vocessing Data in B^tness, Education, and Government. 
^bmerville, N.J.: EBTA, 1972. * - 

This book can be used as.a teacher r^erencc for the first two 9-week unit^ Basic Concepts of Data 
Processing aitt Computer Concepts, which are parts of the MCPS Data Processing I course of study. 

Feingold, Carl Introduction to D^a Processing. Dti^que, la.. Wm, C. Brown Company PubUshers,^974, 
This book can be used as | teacher refefence. Thclnformayon pn Preparation of a Report Using EPG, 
page 1 30, will serv e as a learning aid. This booK contains a number of phptographs of equipment used'in 
the industry, and it also gives, an outline of th^ following programming languages. RPG, Fortran IV, 
COBdL, PL/ 1. It can bemused as a student text or reference. . • ' . 

International Business Machines Corporation. Introduction to IBM Direct- Access Storage Devices and 
Organization Methods. White Plains, N.Y.: IBM, 1974. ^ * * • ^ 
This book tan be used as a teacher reference in the unit on Computer Pperatiom II jn the MCPS Data 
Processing I course of *study. ' ' ' ^ 

- /The Camideratiom of Physical Seairity in a Computer Environment. While Plains, N.Y.. IBM, 1972. 

This is one of the few references avai^ble on the topic of security wittiin a data processing organisation. 
, ft addresses the problems of personnel security, equipment security, equipment failure, and data 
\ security as included in the unit Computer Operations II. 

Miller, Boulton B. Computers. A User's Introduction. Edwardsville, III. Bainbridge, Inc., 1974. 

This publication can be used as either a teacher or student^rei*erencc for many broa4 topics m thermits 
on Computer Operations Itand^ II of the MCPS Data Processing I course of sti^^iy. 

' f ■ • ' : . • 

Schnake, M. A. Data Processing Concepts. New York. McGraw-Hill Book Company, 1973. 

This publication can be used as a teacher reference for many brolh topics in the units oh BasicJConcepls 
of Data Processing, Computer Concepts, Computer Operations I, and Computer Operations 11 of the 
MCPS Data Processing I course of study. ^ * ' ^ \ 

State of California Employment Development Department Jc^^^r Guides fp( Entry Occupations m Data 
Processing Sacraihento, Cal.. State^f California Emplo^ent Deyell^ment Departihent, 1974. 
This book carf be used as*both a teacher and a student «ferenccf for ihe career sectiop in Ibe temputer 
Concepts unit of the MCPS Data Processing I course of study. 



.TEXTBO©KS. 

A\%arf, Ellas M. Business Data Processing, ^id ed. Englewood Qiffs, S'S.. Prentice-HaH, Inc., 1971. 
This is an excellent 6pok Nvhich can be used as a student t^t, student reference, or teacher text for the 
first two 9-week units, Basic Concep£s of Data Procesmg and C«J3^utef Concepts, which are parts of 
the MCPS Data -P/ocessing I course of study; ^ ■ 

Cashjnaa» Thomas J. Imroducuon to Computer Programming System 360 CVbOL FuUerton, Cal.. 

^Ajiaheim Publishing Company, 1970. , 

This student .text uses ^ problem-oriented approach in introducing prograniming concepts. Basic 

concepts such as'hardware, software, internal dataxepresent^tion, flowcharting, and prograniming are 

included. ' ' * ' " . - * * 

. . ' . * 

Cashman, Thomas J., andFletcher, Dennis A, IBM^Systemi266 RPG Programmmg, Vol I, tntYoductioru 
' • ; FuHBniE>|,.Cal^ Anaheim Publishing Cor, 1967. U 
^ Ijbe content covers File EJescripttoi^,' Input, Calculation, and Qu^5iit Specifications for RPG. Although 
it was designed as a textbook, it can best serve as both a teacher refer^ce ai^d as a s^ent reference. 
M est entries for a given sp6cirication form are located in one chapter, TTie supp!eme/tar> problems <an. 
.be usedseleclivel) wiibtheclassroon^texi.Thiscan be usee} selectivel> with the RPG pfograrnrningand 
macro statements. 

—.IBM S} stem i 360 RPG Programming^ Vol: J I, Advanced Concepts, P&Uenoii, Cal.. Anaheim 
Publishing Company, 1967; . • * * 

TTie content Rovers fixed logic, branching, looping, table lookup, multiple fil», and subroutines. The 
a^ndices provide aii cas> reference source o^ Core Storage Saviig .^ules, tore S^rage 

tjuirements, *Sumniat> of Indicators,'' Error Clieck List, ESCDIC CoSe Structu^, Difl^&hces * 
ween Versions of S. 360 RPG. This f^n be used as a'teacher reference, as a student reference, and as a 
source of a few additional problems. ' \ 

Crawford, F. R. Introductipn to Data Processing, 2nd ed. Englewood Cliffs, N J.. Pr?ntice-HaH, Inc.^, 1973. 
This book cart be used as a student text, student reference, or teacher reference for the secohd 9-week 
'unit. Computer Concepts^, which is part-of the MCPS Data Processing \ course of study. 

^ \ \ ' ^ ' 

Feingptd, Carl, ihtroduttio/} to Data Processing. Dubuque„Ia., Wm, C. Brown Compan> Publishers, 1971.* 
^ This ma> be uied as a teachef reference and as a student tcxJt or reference. The information on 
Preparation of a Report UsingJlPGrpagc 130, will serve as a learning aid. This book contains a number 
of photographs of equipment used in fte industry and it also gives an outline^ of the following 
, programming languages: RPG4 Fortran IV, CDBOL, PL/ L 

Fuori,. William M., D*Arco, Anthdn>, and Orilia, Lawrence. Introduction to Computer Operations, 
York: McGraw-Hill Book: Company, 1973. , 

Thc^ book can be used as a^studeirt text ojr ^ teacher reference for the units on operation, Gbniputer 
Operations I knd Computer Operations II, of the MCPS course of study for Data Processing 1. 

International 'Business Machines Corporation, A Data Processing Glossary, White Plains, N.Y.. IBM, 
1972. " ^ ' - ' / 

4 Data Processing^Glossary serves as a dictionary of data processing terms for thd students. 

. Bask Punched Card Data Processing Programmed Instruction Manuals. White Plains, N.Y.. IBM, 
• 1964. , ' ■ . . , ■ 

This IS a series ofmanu^l^ whith can be xxscA a$ a student text, student reference, or tocher reference for 
the first 9- week unit, 6asl<fConcept& of Data Processinjg, which is part of the MCPS Data Processing I 
' course df study. • . ' ' * * ^ , - 
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. ^Introduction to fSM Data Processing Systems. White P|ate, N.Y.: iBM, f969. 

This book can bcr used as a studerit reference or a leacher'reference fgf the; second 9-week unit. 
Computer Concepts, which is a part of the MCPS ifeta Processing I course qf stydy. 

• Introduction to System 1 360 Text Programmed Instruction. While Plains, N.Y...IBKt 197p. 

fThis book can be used as a student teit, stCdent reference, or teacher reference /or the second unit, . 
Computer Concepjs, of the HICPS Dpta Processing i course of study. • ' 

. Number Sy^/emj/NVhito^PJains, N.Y.: IBM, 1968. \ \ " \ * 

This book can be used as a student reference or teacher reference for the second umt. Computer 
Concepts. " , , \ ^ ^ ' ^ 

- - System! 360 Operatihg System Operation Training Mammh Student Text. White Plams, N. Y., 
'fBM, J969r • Y . ' , / 

This material gc^ ^^th the Acfvanced Systems Incorporated COT Series of books and the yidcaiapes. 
q||an be aised 4s a separate text, supplementary matcfial, or referen<* material for *c unit on 
. Computer Opei^tioiis I in tje MCPS course of study for D^ta Processing I. 

. System/360 Report Program Generator Codpig. While Plains, N.Y.: IBM, 1969. 

This technical raanuaj c^n be used as a*ieacher referenpc and as a progranimed nmjr\icooh text for a 
student working indepetviently when programming RPG in a System^ 360 chviroixmenL 

~- Systems: Introduction to RPG IL White Plains, N.Y.: IBM', I97l • 
^ . This technical manual c^n be used as a teacTier rcT^nce and as aa^anced student tcxL Ofcar charts, 
graphs, and illustrations are ^dudei Since RPO II was initially dedgned to be used Jn ^ IBM * 

• ^ System 3 Computer, the references to maphine cycles and functibte may be dirccUy related to that 
.)iafaware. " , ' * ^ - , 

- Sy sterus Reference Library ^IBM System; 360 Basic Operating System Report Progrgm Generator 
Specifications. White Plains, N.Y.: I^M, 1970.^ ^ " ^ • ' \ ^ 
This technical manual can b€f used as a teacher reference and also as a student reference v^b^ 
programming RPG in a System/ 360 environment ' <^ * 

Marxer, Ellen Elements of Data Processing. Albany, N:Y.. Delmar Publisher^ by Li{ton-£ducaUonal ' 
Publishing, Inc., 1971. ' 1^ ' ^ , • ^ 

This book can housed as k student text, stud^t referent^, or teacher reference tor the s^jsd^ unit. 
Computer Concepts, of the MCPS^course 0/ Study for Data Processing! , /^^-^ '*S, 

Murray. Jerome T Programming in RPG 11. IBM System! 3. Ncvv Yorb McGraw-Hill Book Company, 
1971. ; • . ' * . : . . 

This is the second of two textbooks designed to ^5ai:h the machine o^ration of the IBM System/ 3 
^ computer and the program lan^ge RPG II - the main language of the Syitem/3- This tcit doold^be 

* used as a teacher reference and as a -stiKlenf textbook, especially in the area of niap-o statements. ' 

N-ational Cash Register Company. Introduction to" Programming. Dayfoju, Ohio. NCR* 1969. ^ 
This textbook could be used as a teacher reference and as a student Reference. There'is a good example 
of a decision table in the text. * * ^ ' J • / * , * r / 

Shelly. Gary B, and Cashman, Thomas J. Introduction to Compmer Progrmnming ANSI COBOL, 
Fullerton, CaL: Anaheini Publishing Company, 1973. \ . ' . / y ^ 

This student text uses a problem-orient^ approach, to introduce COBOL ptrfgiaas^g 'concepts. . 
Basic concepfj- includipg flowcharting and programming are inchided. American J^atiotlal Standard 
COBOL concepts are used throughout the text . • *. • • / 

' . ' ^' :i: ' ' ' ' .' ' v. 
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. Introduction to Flo\^charting <md Computer *Pro^amming Logic. PuUcrtoiu CaL. Anahc&i 
PublisHing Company, r975, ' ' • . - * | 

^This book ma> be as a comp^ion text to Introduction to Computer Programming ANSI 
COBOL The development of the flowchart b> scgmgnls which art related ta illustrations is cxtrcmel> 
helpful in preparing the student to understand Ihe relafaooship of the i^rts to.tbe whole flowchart. 

. . . • .. • / 

- Introduction JO Computer Programming RPG. FuUcrton, CaW Anaheim Publishing Compan>, 
197X I ' , t . ^ ' \ 

This l>poj^ is designed ^ a student text. The book has clear exari^les in the introduction to each topic, 
^ur actif Itio^jjpt)r'each chapter, review questipBs, short coding problems, debugging RPG programs, 
and twt> prb'blems are ^veiL * " ^ * * * 

Wanous, E. F.j Wagner, Gerald E., Wanous, S. J. Fundamentais of Data Processing, New Rochelle, N. Y.. 
Southwestern Publishing Company, 1971. 

This book can be used as ^ student text, student reference, or teacher reference for the first two units, 
Basic Concepts of Eteta Processing and Computer Concepts, of the MCPS coiH^e of study for Data 
Processing 1, , * / ^ ^ 

SUPPLEMENTAIfY BOOI^ » • 

^d\anced S>stems, fnoorporatcd. Computer Operator Training — lldeo Assisted Instruction, Studeru 
<}uide. Elk Grove Village, iU-: Advanced Systems, Inc, 1971 

This book, together v\ith 10 video tapes and the IBJjl related manuals, can be usfd as a student teM for 
the unit Computer Operations I in the MCPS cduc*.,^fsmdy for Data P^^cesshig I,, 

Minnesota Mining and Manufacturing Company. Data Processing, Vols, 1-4, and a corresponding set of 
ijt^panncics, St Paul, Minn-: 3-M Company Vbual Products Division, 1966. 
The fQuf V olumes caQj)e used as a (eacher reference, while the corrcsponaing set oClransp^ncics can 
be used as student visual materi^. / » * - 

V s. Gove'mment Employment Service. Dictuynary of Occupational Titles — 1974-75. Washing^n, D.C.. 
. Government Printing Office, 1974. • ^ . - \ 

■ This publication can be as a handy reference guide to (fata proce^ing and related jdb titles. 
Student acd teacher reference. ( / \ 

PERIODICAL r ■ ' ' 

"The Microfilm Pieture 1975." Infosystems. April* 1975, pp. 38-41. , 
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•f 



Cv6 R%tt«s* Fushbunon Ru/kh/BMd Sittion 



St&dioo Prtsturt PUtt 



Reading Board 




Ctrd Kopptf 

Vf int Unit Cover 
CoKjmn Indicator 
Functional Contr oil 
Ktytxwd 

Mamhna Swttd) 
Chip Box «rxl Fum 



Model 3 Priht-fuiK*>-Vwif y 

Modtis 1 knd which mdudt vvrifivr 
function, uta a combined ponch/f»ad 
station locatad a« jhown aboyt Thfy 
aHo hava a rad VERIFY light on tha 
k»ybo»d to tJ>a right of AUTO/SKIP/- 
DUP iwftch. and PUNCHA^ERIFY 
fmtch at laf t t«d» of Itfyboard conaofa 




Recorder k 
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.1 



C/filD FEED PATH 





.}..■ ' ■ 

Key Depressed 
• 


* Card Moves . . ' ^ 




From 


To 








• 


* • 






* 




✓ 














w 

f 

• 

* • 


A" 

t s 


* 

• 


• 

« » 
• * 




% 

• 0 

t 


^^^^ / 


* 1 * 

" 1 

• 
















• * 




% 

9, 

-It 

• 


t 


• 
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CARD PUNCH PROBLEMS TO TEACH SELECTED CONCEPTS 



Protiletn 1 



INSTRUCTIONS. Punch onfe card and then duplicate one copy of the same card 4nd pa^s in both cards. 
When this is done correctly, the teacher will return one copy pf the card so that ypu can tape it to the bottom 



5f this instructioh sheet 

Field Name 

Last, name . 
First name 
Initial ^ ' 
Street number 
Street nanle^ 
City 
. State 

^Zip code . 
* Blank 



\ 



Card Column 



4-14 
l'5-19 
■20" 
21-25 
26-45 
4(5-60 
61-62 
63-67 
68-«0 



CARD FORMAT 



Name 



1-14 



First . 
Name 



I 
n 
I 
t 
i 
a 
I* 

20' 



Street 
No. 



21-25 



Street 
Name 



2M5 



City 



46^ 



suit 



61-62 



, Zip 
Code 



63-67 



Blank 



68-80 



4 



■a-6 .107 
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' , . ' . ' • ' ' ' ■ 

" sure^there are NO CARDS in 'the card hopper for f rQble;ns 7^3, and 4. ' •* ^ 

• " * i • . . . . \ '/ ' : ' 

Problem 2 ' , 

The teacher will return one copy of card punch Prpblera 1 to be used for this exercise. ^ 

.'^ ' ' / ' ^ \ ^ 

Duplicate one cop> of a master card b> inserting the master>carrfint^e read bed an4 mahliaU) feeding one 
card in the punch card bed, ' * * . * . ' ' 

PassJn both completed cards to the teacher, - ' . ' 

• Fasten one completed card (after it has been checked b> the teachej) tt).the back of this in^ructi9n 

* sheet. , , ' «' ' * • ,^ r * ' " 



'Problem^ . , * ? . - : 

.Use the master card given to>ou which has two errors, arufduplicate correctmg the errors. S^*m Problem 



Problem 4 ' " . - , . 

Use the card gfierl to >ou, and interpret it on the d^rd pui^h machine. Be sure to return .the functional 
contnol -switches to DOWN when finished. , ' • 

, ■ \ y ^ ^ » 

• Pass in the one card when it is finished.^ 

^•"^ Fasten the complied card (after it ha^en checked b> the teacJier) to the back of ^ Instruction sheet. 



0 

4 « 



f 



1 
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Problems ' ' • . * 

The prurpose^of this problem is to lay out the planning card for a program (kvd. 

* ^ ^ , * "* , *• * 

DIRECTIONS^ * * ' ' 

1. ^ Prepare a program planning card for the fiplds listed below. ' ^ \ 

2. Mark each field with a vertipal line. ' x , > ' 



"^3. Identify what kind of field is being planned, e.g., alphatMetic, numeric, duplicate, s 




4. Across the top of each field, darken the rows and columns to indicate where th^ noTK in the 
* ^ . program card are to be punched. / ' • ' >^ 

• 5. /V/m above the 1 2 row H^/z/c/z/:e> you will (ie/7re55 to get the puiTch>ou want for each card col^^ 
,6. Pass in the planning card fgr check by .teacher before >ou go to the card punch machine. , 
^ • '7. Card format - - ' • 

- Card 

•Column . , ; ^ ' 

1-20 alphabetic field / . ^ 

' ^ • 2N30 numeric/dup field ' . ' * /' 

31-45 numerioXmanual punching) field 

46^ alphabetic dup field . . - . ' ' 

61^0 skipfi^ld ^ ' ' ^ 



Pxe|)afe ^j>Ianning card only for the following csard fonnat: * • - 

' 41 * . 

CC 1-20 automatic alphaT)rt'ic shift ' ' ^ . 

. * CC 21-25 ^automatic skip , ' ' ^ * , . 

CC 26-37, numeric ^ • • , ' 

CC 38-48 automatic duplication • ^ * 

CC 49-50 ^ numeric' " , ^ ' *^ 

CC5r-J0 automatic skip ... 

CC 71-75 automatic duplication ' 

• , CC 76-77 numeric - , ' ' ' . ' ^ ^ 

. , . CC 78-80 ' automatic skip ' ' ^ ' ' 

Problem 7 x , ^ » . . 

Prepare first a planning card and then pulich the program card. . ' , 

CC 1-5 automatic duplication * 
,CC 6-20 . automatic, skip ' » c . * ' 

^C<C^2M1 automatic alphabetic shift and duplicate * 
4|H^C 42-50 numeric 

CC 51-70 ' automatic duplication * ^ ' - 
* CC 71-80 ^ autpjnatic skip ' ' 

• Problem 8 . * ' . . • 

Prepare a program Lard 6nl> while at the card punch but without any preplanning or planning casd. Punch 



while yott think 

CC 1-15 automatic skip 

CC 16-20 numeric and duplicate 

CC21^ alphabetic shift 

CC 4J-59 ajujomatic. duplication 

CC 60-61 numeric' 

CC 62-70 alphabetic shift 

f^. CC 71-75 alphabetic duplication 

CC 76-80 automatic*^ ^ 

Problem' 9 ' . ^ 



\ 



punch a program card corpblning Problems 7 and 8 on one program Card. Be sure to turn the print switch 
off 45eforc startine* * ' 



off^eforc starting* 

^ Problem Ton the upper program level 
Problem 8 on the lower program level 



APPENDIX A (Conf d.) 



Problem 10 
Purpose of this probleni h to: / 

1. PuncH a pcogl^ card 

2. fns^jrt the' program card onto the program drum 

3. Use the star wheels 

4. Use your own prograip card to punch t&ree d^ta cards 
Directions: 



✓ 



l. The card FORMAT is: 



CC 1-20 name field (last, grst initial) - 
CC^l-25, blank field ' ^ * . 

CC 26-29 grade and section number field 

CC 30-35 'Current data field (to be*duplicated) . ^ 

CC 36-80 'blank field ' ■ ' 

J, 

1 Clear th^ card bed of all cards before starting. 

3. For the first^card, keep the AUTO DUP switch off.. ^ - ' . 
For the first card, turn AUTO FEED key Co andjbed two cards. _ I 

4. Punch the first card. Then turn AUTO'DUP-AUTO SKIP switch on for the second andXhe third 
cards. ^ 

5. Data to be punched: ' ' , v 

1st card SMITH ALBERT J 10-24 (current date) 
'2nd card HASHBARGER EMANUEL" H 11-02 (current 'date) 
rd card FREDRICKSON THEODORE S 12-17 (current date) 

T^OJE: E^dh card roust be -entirely ^orre^t to receive credit for Problem 10. * * 



Q 



^A-IO 111 



■ K 
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U?f! Of ^te loH •ftl 
rmorH froa fo^ 




® 

^C^^fS CJS-^ftt^ to 



1,2 5 pfo&lta cf»otyja ' 

4,5,6 5 tftpet / osf^t 0 cstf imc«' " 
7 : CDPtr&l pf0^e$Ji^5 Center 



^CS) 

OVfpfft 



C»d Ttfify C€««fo«y Odd 
progrnr of co^o^Jw 



^Ctotroi prectttitg ct^ttf ^ 



A typical bvtin«u j^ppneotten of oa.tloctroalc doto-pfoe«^oy t7s}tis 
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HOPPER COLUMN 
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BASIC PRINQPALES OF ELECTRICITY 



COHTROL lUKCH HOBS 




A- 60 IKDZy POIHT 
CYCLE « 1 HOOR 
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J' 




CARD READ/PUNCH 



APPENfoIX B * 



RELATIONSHIP BETWEEN HARDWARE 
AND SOFTWARE IN A COMPUTER SYSTEM 



■7L 



Control 

Storage , 
COMPILER [ 
jsOURCE PROGRA^^ 
OBJECT PROGRAM j 



Processor 
(Arithmetic/Logic) 



7 



1 ^^4 



CENTRAL PROCESSING UNIT 

*So*f fware shown within the 
Storage Section* of the QPU 



□ .. r 



"1 



PRINTER 
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ARITHMETIC QUIZ 



J: 



1. ' Count fronj 0-32 in 

A. Binary 
,8/ Octal ^' 
C. Hexadecinial 1 " ' 

2. A(Jd the following binary" ffumbers: 

A. 1 1 1 0 B. 1 1 1 0 1 
0 10 1 10 0 11 

3. Subtract the following binary n\imbers: 

A. 1 0 0 I'^B. 1. 1 0 0 ' 

0 110 10 0 1 ' 

4. ConVert the decimal number 102 into: 

A. Binary • - • 

B. Octal ^ 
C/ Hexadecimal 

5. Convert the hexadeciYnal number 7A7 into: 

A. Binary 

B. Decimal-" ■ 

6. Code the name of your school in: 

A. Hollerith code 

B. BCD 

C. EBCDIC 




B.3 
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Look at the logic chart below and answer the following questions . 
/ START ^ 





1 



wo 


♦ 

/p 


4 


Am 


20 


TO 


A 


* 1 

i 


TO. 
» 


A 

* 



(a) "A" Villi be prioted 
(b) 



' times, 
is the fist of the values of "A.", as , 



they wilf be printed. • 
Cc) "Sum" will be printed* times^ 
Cd) ' is the list of the values of "sum" as they 

will be pritHted.. ' , > 



V 



• ■ - i2i . 
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Look at the logic chart below and answer the questions on the 
fol lowing pfege; .f r v. • '* , * . 
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(a) Columns 1-5 qf anSnput record wiH be printed , * * 

(b) Qofufrfris 7-iO of an Input record will hi printed 
times, . 

* ' t * * 

(c) The printer will print . times . 

(d) The , block controls the number of printings . 



(e) The block controls which coJuwus of a 

record are to be printed.. ' ' 



V 
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40N PATHS IN DATA PROCESSING 
NCW^SUPERVISORY JOB CLASSIFICATIONS ^ 
NOTE: Not*all possible career path^ are indicated. 



c 



^enior Data Entry Operator 
Junior Data Entry Operator 



DATA ENTRY 
OPERATIONS 



id 

ERIC 



Senior Computer Operator 



Junior Computer Opecat^ 



•^COMPUTER 
OPERATIONS 



DATA 
PROCESSING 
TRAINING PROGRAM 



START { 



9 



Senior Systems Analyst 



Junior Systems Analyst 



SYSTEMS . 
ANALYSIS 



2 

CO 




'CONTROL CLERK 
.TAPE LIBRARIAN 
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TYPICAL ORGAMZATIpN STRUCTURE OF A MEDIUM ORMKVi(E DATA PRDCESSING 



DATA ENTRY 
SUPERVISOK 



SEHIOR DAJA 
OPERATORS 



JUNIOR DATA EHTRY 
/ OPERATORS 
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' MANAGER 
DATA PR0CESSI1K3 



OPER^^NS 

, MANAGER ^ 



; < 



systems and 
programming 
manager!' 



OPptATIONS SUPERVISOR 
shift' SUPERVISOR 



, TECHNICAL CCm. 
SPECIALIST 



SR. amjtfeR Operators 



JR. . COM^jJTER OPERATOR 5 



DATA CONTROL , 
' SUPERVISOR 

SR. "CONTROL CLERKS 



JR. CONTROL CLERKS 
' c 



^ PROGRAMMING 
SUPERVISOR 

SYSTEM PROGRAMMERS 

/ 

SR. APPLICATION 
PROGRAMMERS 

JR. APPLICATION 
" PROGRAMMERS 



> 
PI 

z 
o 

3 i 



SYSTEMS 
SUPERVISOR 

SR. SYSTEMS ^^YSTS 

JR. SYSTEMS ANALYSTS 
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ORGANIZATION CHART 

t 



\ 



\ -T, 

1 ■ /r 



Asslstast 



r 



Departiient 
of A(tvance 
Manning & ' 
Develocnent 



Wrtctor 



1 



Secretary 
3. 



3 



of €^U 
Ooeratfcm 


9 


Director 







> Assi^ten't 
^Director 

1 



Planninq 
Analyst 



Systw 
H Analyst 



Ooct^entatlon^ 
Soetiallst 



Suoervisin9 

EZ 



Clerk/ 

Pro^rasBwer vPM Tyoist 



Secretary 



HaRa9er of 
Syst« " 
Oberatio^ 

1 



Anatlyst/ 
Prograroer 



Prograewer 



12 



Progras^r 



3. 



Sr. Sy$t€R$, 
Analyst 

1. 



' Oat^ ^ 
Control 
Soecialfst HI 
1 



Systems 
Analyst 



I 



r Analyst/ 
" ?rograi««r 



^Data 
Control- 
SoeciaTist II 

L 

3ZZ 



1 

Soecialist I 



Dodtaentation 
oeci^list 



SUtistical 
Clert 11 ' 

2 



Kia*^r 
C^rztlo^ 



Seaior 
Clert^ 

V 



Ooeratioss 

Cocitrol 

S&eciilist^ 



Oata . 

Process tng 
Assists 1! 



Tyojlst n 1 



DaU- 
ProcessliKi 



JZI 



Process! 
O^rstor 



sing 
jr 41 



Operator 11 

1 



^lCey*Pi»d) 
Operator I 



C^ta 

l^rocesstog 
Cteerator I 



> 



of^^tis, 
TrrfMnQ 



(H rector 



Oriettatioo 
SpeciaU^ti 



Ccetyal 
Record 



Tec^ical 
^ Ifriter | 



eiert/ 
Typist h 



^ Geseral 
Cleric O 



MyIsotj Council 
Off1ce^fffi)9 
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: APPENDIX C 

Match the following words withr their function or explanation: 



a. Read 

b. Write 
c Seek 

d. Track 



1. Movement of the disk arm to find a certain record. 

2. Recording data onto the disk' pack-^ 



3. ' Successive lavers on the disk pack which permit processing* without the 
. movement of the access arm 

4, Placmg or obtaining records in an ordered way 



e Random access 5. A concentric circle on the disk pack 
f Sequential'' 6. Transferring data from the disk pack, 
g Cvhhder ^ Placing or obtaining records m an unordered wav 



Ans»*ers 
>^ c 



7 
4 

5 
6 



D 
g 
f 

d 

a 



/ 



/ 
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APPENDIX. CCCc&ifd.), ' ^ ■ X 



Fill m the that completes the statement. ' - \ ^ . - ^ , " * 

« Jh^ — ^ j appears at the end of the tape file an4 usually contains the count of the number 

of records., 

• / * • ^ 

2. The./ — prevents the tape from rumiing the. tape r^l. 

? The organization of a tape file into several logical recojds with a gap between them is known as a 



4 • The abilit) to store information ontc^a £ape file In terms of 800 or 1600 characters to the inch is known as 

tape _5 ' 

/ ' • ' 

5 The abil|l> of the t^^driv^ to thread tape through the transport aytomatically is an indication that the 
tape drive is ^ . * * ^ 

/ , 

1. TraUer label 

2. Reflector indicator 

3. Block ^ 

4. Density ^ 

5. Self-loadmg- 




Fill in the blank that completes the staleipent.i^^ ^ < 

' . ^ ^ " -^-^ / 

1 The de%i« that removes one strip of magnetically coded data and places it on a drum for processing is 

, known as i J. ! " ' * ^ - - 

'2 The device that has a fixed read ; write head positioned over ea«:h track is known as a 

' o 

? Because the read write arm does not need to be moved, the speed pf processing is considered to be fa«t 
on the . ' 

4^ Approximately 400 million characters can be stored on the ^ 



1. Data<«Il ♦ ^ : 

2. Drxm * ' • ^ 

3. Drum # - 

<' Data cell • > " „ / . 4 
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APPENDIX C (Cont'd;) " ' - m , - 

Match a list of manufacturer- and us'er-writteiv programs with a descriptive statement. 

a. Compiler L The manufacturer-supplied prograin that is used to operate the system 

b. Utility program 2. The English-like language that isjvatten by the programmer 

c. Soujrcc program 



d. COBOL 

e! Supervisor 

f. Library programs 

V 

Answers 

1. e / 

2* c and d 

3. a 

4. b 

5. c 

6. f 



3/ The translator that converts the programmers language to the computer's 
language , " ' 

4. A tape-to-printer program * 

5. Any language tKkt is* written by the programmer 

6. Usually small progams supplied b> the computer manufact^r that are 
stored on the disk , * 



; 
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IPL PROCEDURE (START THE SYSTEM) 



STEP 


PROCEDURE 


ACTION^ 


COMMENTS 


1 


— * ^ 

Mount disk pack (system) 
on disk d^-ive. 

Ready the device. 




* 


2 


Place job control 
statements in SYSRDR. 

Ready the device. 







3 


> Dial load switches to 
address (unit) of 
disk drive. 






/ 

,4 


Press LOAD button. 


' t 


IPL and Supervisor 
- loaded; System is 
in WAIT state. < 

( 


5 


Press REQUEST buttoftT' 

> 


Message: ' 
' GIVE IPL CONTROL 
STATEMENTS 




* 6 


Enter DEL statements 
(if necessary). ^ 

' Enter ADD statements . 
(if necessary). 


♦ i 

> 


To delete devices . 
from PUB Table. 

To add devices to 
PUB Table. 


7 


, / 

Enter SET command. 

* 


SET DATE = mm/dd/yy, 
■CLOCK = hh/mm/ss 

Message: 

DOS IPL COMPLETE 


System requires \ 
' operator to set 
date and clock. 

Control is given 
to Job Control 
and Supervisor. 



' 7 ^ -7 

IPL USING CONSOLE KEYBOARD 
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Match the following words (terms) with their explaifetion. Not all words are used. 



*a. ^ "Burst mode 

4 

h. Byte mpde 

c. Interface 

d. Full word 

e. Hexadecimal 

f Packed decimal 

g. * Base registers 

h. Half word 

i. Program status wofd , 



1. The physical connection that i&^ made between, the 'CPU and its 
input/ output device 

2. The amount of data that is usually moved between inteymal storage |jid ,a. 



register , 



3. . A character that h^s been stored after the zpne portion has been removed 

4. A shorthand method of writing in binar/ * ^ • 

5. The movement of large amounts of information • ' 

6. Stopping the coqiputer under abnormzl conditions will usually generate 
this action. , ^ 



Answers 

. 1. c 

3. f 

4. e 

5. a 



•9 
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"(Teacher Key) 



P|OGRAM STATE 



CPU FUNCTIOMIWG 



ST^^US INDICATION 



HOW- SWITCHED 



;opped 



Operating 



Running 



Waiting 



Supervisor 



Problem 



Masked 



Interruptible 



4: 



Ipcapable of any function 



Capable of exqcuting 
instructions and being ' 
interrupted 

Instruction fet^ing and 
execution proceed 
normally 



No instruction processing. 
1^ and external - 
, "irrupts accepted unless 
Tim^ is 



'Manuar light 
on console 



''System" or/'Walt' 
on console 



A zero bit in position 14 
of the progranr 
status w6rd{PSW) 

"System" light on console 

A one bit in position 14 
of the program 
status^rdiPSW) 

"Wait" light tf^?onsole 



Upc 



,AII instru , " are valid. 



All 1-0 instructions 
a gro^p of control 
instructions are invalid 



A zero bit^ 




I -(]|^ External, and 
Machine-check intaiuj^ 
(individually n^askedKjf, 
remain pending. Prograni 
interrupts are ignored^ \ 



Interrupts of^ll unmasked, 
classes accepted. 



position 15 
of tfiePSW 



A one bit in 
posit^n 15 
ofthePAv . 



Zero bhs in the 
system mask, 
prog^n mask, 
an d'my hine- , 
check mask 
fields of the 
.PSW 

One bits in the 
system mask, 

- y program mask-, 
and machine* 
check niaik. 
S fieldstof 1 
PSW 



"Stop'key; 
. on console 



''Start'' key ' 
on cbnsoie 



.1-0 interrupt 
External interrupt 



LoadPSW^ 

instruction 
Any i/Tterrupt 



Any /interrupt 



Load PSW 
instru ctior 



Set Program Mask 
» instruction 
SerSystem Mask 

irmruction «. 
LoadPSW 

instruction ' 
Any interrupt 

Same as "Masked" 
above 



APPENDIX D (C6nf d.) ^ ' 

(Student Handout) 

Write short statements to explain .the effect of each program state. 

f 





PROGRAM STATE 


rpij 
FUNCTIONING 


V oi /il Uo 

INDICATION 


HOW SWITCHED 






A 

\ 

> 






» t 

4 


» 

uperaiing 






■ 




« 








f 


Running . 






!• ^ .. • 


t 


Waiting 

■ t 


* 




> 




Supervisor • 

Problem 

Masked 


r 


• 

- 






Intpmmt iHIp 














• 


• « 


\ 

♦ » 
* 








4 

9 




• 




» 
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APPENDIX b (Cont'd.) 



COMPUTER ROOM CHECK LIST 



Physical facilities 

Main power switches on 

— ^ Computer room temperature adequate 

Cojnputer room humidity adequate 

Room clean 



Storage areas unlocked 

Power to coinputer and peripherals 
Computer console ready 

- Card reader ready' 
. Printer ready 

- Tape drive ready 

- Disk drive ready 

* 

. Other' 



ERIC 



Tap^ and disk packs 

* Scratch tapes mourned 

System residence pack mounted 

Initialtze the system 

Initial program load 

Set clock and dale 

* Establish partitions and mode of processing 

Job j)rocessing(Ioput/ output control department) 

' Jj^b^rapsmittal sheets 

^ — Cards for processing 

Paperforms and carriage control tapes 

, Tape reels 

Disk packs ^ 

\ 
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Job proc^iog (Peripherals) 

* * 

- Proper cards in reader 

j: Cird reader iRade ready' ^ 

— Proper tapes mounted arfd loaded 



Proper disk packs mounted^ 
PVoper fonns mounted on 'printer 



Proper carriage conir6{ tape mounted 



i 



i 



Teacher^s Notes: ^ 



> 




r 



The followi^ seven pages ait form^ thatare as«l in Qie MCPS central ofHce data prcxxssing installation as 
part gf the operators job^ocumentajjon- " . * ~r • . . 

'■ « . ,. • • * - ' 
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DAar KAcaiKE passer 



.4 



D4t«: 



/ / 



Process 
Tlse 


Job 




! 


- 


Fiw 
To 


Sc»rt 


Tot*l 

?r9cess 

Tise 


Op. 

So . 
















- 








y' 






* 


















































* 




















i 




# 














» 






• 


i-i 








C ,. 


































1 ^ 

- 










* 






















• 












































1 


















































































































* 














































t 






V- * 


r 




































• 


• 














• 
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APPENDIX D (Cont'd,) 



ACTION 



084 SORTER STEP INSTTOCTION SHEET 
* Date: 



■ ' ' ' -' ■ ■ L 


Job 
No. 


Step Tiae 
So. ' Est. 


USER NAME Ext. 


Job 


File Ii^ut Kasse - 


Curd \ — 



Sort 
#1 



Field 
Kane 



OPERATIl^ ifOTRIXn'IOKS; 



Colusms 



Alphabetic 
Alpbeniraeric 



Yes No 



Cards in order before Sort? 
Rejects expected? . 



If Yes, indicate sequence. 
Q If anV, vhat action? 



Sort 

7 



Field 
}«aj?e 



Colusns 



Alphabetic 

Alphanus^ric 

Kuseric 



OPSRATIIJG IKSTRlKniC^S : 



Rejects expected? 



Sort 

13 



Yes No 

Q If any, vhat action? 



Field 
Nai&e . 



Colussis 



Alphabetic 
/"^ Alphanuaeric 
Kuaeric 



X. 



OPERATI!^ IHS7RUCTIOKS: 



Rejects expected,? 



Yes Ko - - , 

If any, vhat action? 



Sort' 
#4 



Field 
Kane 



Colisns 



Alphabetic 
Alphanuaeric 
/~y Kuseric 



OPSPJsTIUG IKSTRlKmOIJS: 



Rejects' expected? 



If any, vhat action? 



SPECIAL IHSTRUCjm^ 



Disposition of Cards: 



D-9 
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APPENDIX D (ContU) 



ACTIO! 



CLERICAL. Sttp Instruction Sheet 



« » 



LI L 



• r ■ 


Job 
Ko- 






USEE 
HA3<E 


PbODC < 

Ext. 


Job » » 

Rase • / ^ ' • 


HEPOST 
H2ADIBG 


As of * . 


SPECIAL IHSTEUCTIDHS 

1 





D-10 
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SPECIAL STEP IKSTEUCTIOT SHEET 



Accion: 



Date: 



1 L 





Job 


Step 


Tine 




Bp-: » . 


Bo. 5 


Est.: 




Job / 
















/ 



\ ■ 



( 



D-II 
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APgENDIX D (Cont'd.) 



SYSTEM RUN SHEET 



SYSTEM RUN SHEET 





En, 
Time 




•Pnonty 


One 


[ / 






APPENDIX D (Cont'd.) 



WORK ROUTE SHEET 



Dtte: / / 



Due Date. / / 



• » 

i 


Job-: 

No. ' 


Status S|atus 
No Name 


Job 

Name ^ 


Job 

Sobn^me 


Step 


Acuop — 
By 


Act. 


Est. 
Time 


Date 
Compl. 


Opemor 

t 

' Imt-jNo 


Bin 


RemaHcs 












i 
f 
{ 
















1 
J 
















i 

i 
















i 














1 \ 








. 


1 


■ 


i 




r 






1 


i 
f 




-J 




^- . . 1 

- :■ i 1 


! 

i 








1 i ! 


t 

i 




; 




' ^ I ; 


1 








V 

^ i 










^ 


' • ! 1 

1- j 


— -* 


I . 


* 




' ' 1 

L 




t 








• 

i 

: 1 






} 




r ^ - 




i • i 







1 








; ! ' 






1 

f 

i 








\\ 






i 
1 

1 








1 








i 

1 








i 

1 
1 














f 


— 1 








1 
1 

. 1 
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APPENDIX D (ContU) 



X)B TROUBLE RETORT 



To 



Job Number 



Job fQame 



Step NUmt^er 



Program NuF^ber 



Production Q] 



Te«n 



Opef«iof Name 



St^mitted By 



TOTAL TIME LOST 



^problem area 
aDinstructions 

bJZI INPUT DATA 
cQPROGRAM PROBLEMS 



5J.DcONTROL CARDS 
E.DcARmAGETAPE 
fOrEMOVED from SCHEDULE 



cDjOB RUNNING UNREASONABLY 

PAST TIME ESJlMAfTE 
» 

h.Dabnormal^b termination 

lQoTHER (Spedf^Below) 



IN All CASES OF jOB TERttjNATlON D.uE TO APPARENT SYSTEMS OR PROGRAMMING PROBLEMS PLEASE DO THE 
FOLLOWING. ' 



1, Check one of the above and explain 19 detail below. * 

2. Provide a storage dump if the System doesn't provide a dump. 
—3. Provide a console typeoul (carbon copy), and any pr^mout* 

4. Hold all tape a/xJ disk. « \ 



COMMENTS 



.r 



4f 
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/ 



- HARDWARE MALFUNCTION REPORT 

^ Date^ 

Device Type and/or Address • 



Time C.E, Called 



^ -Did C.E. Call? □ Yes □ No Time 

'Date and Time C^E. Arrived . ^ 

froblem Resolved? Q Yes Time Resolved 



Symptom ' * * ^/ 



If 9^ Re8olved_ 



Problem Reported By 



(Division of Data Processing operations ^se Only) 
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IBM S/360 CENTRAL PROCESSING UNIT CONSOLS 



7^ 



CONSOLE I^ICATORS SECTION, 



CUSfCMER ENGINEER 
SECTION 



KEYS AND SWITCHES SECTION 
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J/' . 



(Student Htndout) 



( 



ERIC 



150_ 



> 
."9 

Z 
9 

>< 

S 

n 

o 
s 




ERIC 



CO 

c 

9 



3 
O 

e 



15G 



Label all componcnU of the total computer system showing names of input and output devices, the location 
of the I 0 device control units, the channel connectors, and components of the CPU. 



(Teacher Key) 



I/O device 
Control 
Units 



z 
2 

o 

o 
s 



I/O' device 
Control 
Units 
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PAPER TAPE -{>[ — j"* 




Channel Connectors , 















a£u 


CONTROL 


















„ *^ STORAdt 

* ^^^^^^^^ 



•CD— > 





DRUM 

or 
DISK 



I 
I 




display 



paper tape 



"O — > 



PRINTER 
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Label all components of the total computer systena showing names o/ input and output devices, the location 
of the I O devijs^ control units, tl^ channel connectors, and-cbmponents of the CPU. 



-Hlh 





(Student HuKiotzt) 
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(Teacher Key) 
IBM S/360 PROGRAM STAf ES 



STOPPED 
RUNNING 
SUPERVISOR 
MASKED 



or 
br 

or 
or 



OPERATING 
WAITING 
PROBLEM 
INTERpUPTIBLE 



STOPPED 



or 



RUNNING . 



OPERATING 



or 



71 

WArriNQ 



« 














' PROBLEM 




or 




1 

' SUPERVISOR 






If 






























1 , ' 
MASKED 




or 




1 

INTERRUPTIBLE 





let?.' 



APPENDIX D (Cbnfd.) . ' * 

(Student Handout) 
IBM S/360 PROGRAM STATES- 
Write the* names of the different program states on the short horizontal lines. 

^ «^ 



OR 



OR 



OR 



OR 



tErJc 
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APPENDIX D {C6ntUh 

Mdicb d list of diagnostic messages printed un the console t>p^writer and a group of interactions by the 
operator. Not alf interacvons are used. * ^ ^' 



INTiERACTION 

a) Non-recoverable eijor. Type the verb CANCEL 
on the console. 

^ . ' r ' 

b) Putch^unit not ready. Run out cards, ready the 
punch unit, and tvpe RETRY on console. 

c) Type the command on th^.console to establish 
the d^te and cloek!' 

d) No action. System will cancel the job. 



MESSAGE 

L Set command not given ^ 

2. Bg 0P08 A interv teq 

3. Error has occurred during linkage editing. 

4. Cat name ri^rirriibr 

5. Punch check-outcard 



e) User program not found in library. Type 
IGNORE on console. 



Q_ R^ckgrpun d is indicatin g that a <tivire \k nor 
ready. Readv the device. * 




Answers- 



c 
f 
d 
a 
b 



/ 
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IBM DISK OPERATING SYSTEM 





APPENDIX E. INTRODUCTION TO ftEPORT PROGRAM GENERATOR . 

(RPG) PROGRAMMING. 



Si 



ERIC 



PREFACE 



APPENDIX E 



'This program designed to be used b> the teacher and the class lo discuss each step of the programming, 
cycle. - • 

Problem Slateiaaent 

L'Mng a Student Name file of punched cards prepared b) the computer at the end of the last school schedule 
run, sort the/:ards on the First Name field within the Last Name field NMthin the Class Pcnod field within the 
Course Number field. 



The input record is made up of t'he following fields: 
Last Name 1-15 Identification Number 



First Name 
Mic)dle Initial 
*Gr^de 



16-25 
26 

'4(M1 



Course Number 
Class Period 
Sex 



42-47 
48-5/ 
53 
80 



CLASS LIST 
Column headings - 



The output record is tc be a pnnted class list including the following: 

■ HEADLNG 

Name of the school TcacTher name 

Name of the school system Course number 

* 

Name of the city and thf slate Course name 
m which the school is located 

DETAIL 

Ident^ration number Grade 
' Student name — Last, Firsu Middle Sex 
TOTAL 

Foqting: NUMBER OF STUDENTS • ^ 
Tptal number o/ students in the class 



Write, ci&ute. and document a program to print the Class List for a Data Processing class 5370. C«c all 
thfe Steps in the programming cycle. 
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JOB: CLASS LIST 




A pnnted report is be developed listing the studenf name, identrication number, grade, and sex of each 
student in a class -..Data Processing,*5370. The page is to haw headings including: name of school school 
system, aty and state in which the school U located,' teacher name, course name and-numbcr, and column 
headings for the listed information, ° 

At the end of each Class List, there is to be a Total line containing the footmg: NbMBER OF STUDENTS 
and the total number of students enrolled in the class. 

Test data will code from the Student Name input file. 

The name bS the Input File U STUDENT and the name of the Output File is LIST. 



TTiis program U to be co^nplled and executed on an IBM S, 370, using the Report Programnung Generator 
(RPG) language. - ^ 



5taie ^ sequence the nine steps in the Programming Cycle. 
Answo-. * 

1. Read the problem statement. 

2. Organize the facts arid pre|3are the prqblera specificatioKS. 

3. Develop the problem solutiori — flowchart or decision table, 

t 

« 

4. Write the narrative. 
• « 

5. \^ode the source program* - 

» 

•6. Punch the program. 
" 7. Test the program. 

8- Drbug the diagnostic errorr. • 
9. Organize the documentation. 



T ■ 7 



REPORT PROGRAM GQiZRATOR-FILE 

bESCRIPTION SPECIFICATIONS 
SY«tem/^0 ' 



SAM SMtr^ 









Q 














H 


A 


/? 











n9% n nn m 



> 

m 

2 

o 




e|7 



MM 



I i 



I'd 




1*1 



rr 



MTTTT 



1^2 



I 



i i 



tl 
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REPORT PROGRAM GENERATOR 
SPECIFICATIONS 



INPUT 















1 
J 
























1- 


» ry M M 

j 
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RtkL 
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LocoHon 
















1 « s 
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£ 

i 
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U ^ If 
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o 
*« 

V 


1 
1 

o 


1 

X 

I 

d 


g 

3 

I 


O «• 0 


To 

<• 10 X 


J 

1 

1 

1 


S3 w U M V M 


f 
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1 
J 


t 

11 

ff 
id 
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ptrntr 
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MONTCOMERY COUNTY PUBUC SCHOOLS 
Rockville, Maryland ' 



REPORT PROGRAM GENERATOR - CALCULATION 

SPECIFIGATIONS — 
System/ 360 ' 
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REPORT PROGRAM GENERATOR - OUTPUT FORMAT 

' SPECIFICATIONS 
Sytem/360 



SA^ SMITH 





^ UiMd 1 1 1 







> 



s 



- 

Mm 

J < S 


1 

* 


• 

7 t f 19 1« 


1: 






Ovtpvt 


»13 >4 » M P 


9 

1 

1 
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9 

1 
< 
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i 


W Oi^ It 
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I 


^^onsfont or Edit Word 


* 

n nn- n 
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1 i 
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REPpRT PROGICAM GENERATOR - OUTPUT FORMAT 

. SPECIFICATIONS 
SY«tem/S60 " 



\H\A\H\J9\ 
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OMM. 
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MULTlP|.E-CAaD UYOUT FORM 
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CLASS LIST 



PROGRAM FLOWCHART 



Jf€A0trf6S 



lH€AOf/fCsl 



\ • 



ADO ro 




HALT J 
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nd 



Gi^eOra list of students and the schools lhe> attend, wjite a program to print the student names in one 
cotamn and the. school nanies in a second column. , \^ — ^ * . . 



Sample Criterion: ^ 

* Read the- problem statement.^ 

♦ Organize ih'l Pnnter Spacing Chart and the Record Layout. 

• Develop the problem solujion luing a flowehart. 



• Write ih^ narrative tu mclude the problem specification, an c^planaliotvof the problem, the logic for the 
solution, the et^uipment-andthe computer langiiagc to be used, the,sdurcc of thcUesi data.' 



• Code the instructions for the source program. 

i • ■ ' 

• Punch tHe source progra'm. test dal^. and Job CorUrpl Language. 

• Test the program 

• Debug and execute the program. * 



4' 



• 'E^rgantzc'^t+ie dbcumentation far^fec-applieafioft^rogfam. 



/ 




Given a program assignment, mcludtng alphamenc and numeric data fields, addition and cditipg. and the 
daia^rocessmg forms, ^vrltf a program to calculate, edit, .and p^nt. / .* ' ' 

Sainpfc Criterion': * * " , - , 

Read the 'problfm stateftnent/. 

Organize the Pnnter Spacing Chart and t^c Record Layout.. ^ . ' ^ • , 

De\elop the problem solution using a flowchalFtr ' * 

W nte the narrative lu include the probieri^ specification, an explanation of the problem, the logic for the 
solution, the equipment and the computer langtagc to be used, the source of the test data. 

Code the instructions for the iSource pnrogram/ ' * 

Punch th/source program. jcst dataT^^^e. Job Control Language. * 

Test the program. " » , • ♦ » 

Dcb'ugand execute the program. . * • ' * * ^ • 

Organize the documentation for the applijcation program. . 
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Wnte. execute, and documcnl the ft PG program to prepare a Weekly Pay roll "Report. Empto>ws are to 
recfciye'.the ikne-an^-one-half for all worK in excess of 40 hours. / \ ^' • 

EXAMPLE " ' I ' . . , r , 

l' • ' ' ' , > ' •' 

An employee working 42 hours af S2.00 per hour.would be paid for 40Jiours at S2.00 per hour*and 2 hourstt 
S3.00 per hoiir. - , h' . "- 

» ' ' ' 



Payroll Cards Input is to coniisl of Payroll Cards cojitaihing the Ejtipto>ec Number. Erapldyee Name. 
Hours 'Worked. Rate of Pay. 5nd Deductions. . t- '. 

OITPIT • . * • ^ 




printed ofllegular Earnings. Overtime Earnings. Toul Earnings. Dedjjctions. New Pay. 
SAMPLE CRITERfON: 

Problem' Statement ' - /" ^ 
Rnruer Spacing Chart . 
Record Layout ' ^ • 
Flowchaa and' or Decision Tabic 

Narraine. including ihc problem, specifipation/an cxpjanaiipn of the problem, iRe logic for the < 
sofutioo, the equipment and the computer language to l^med. the source of the test data 



C6d(^ instructions for the source program * ' ' 

Punched source program, test data, and Job Control Languagfe statements 
JeM Progr^' ^ - ^ t . ^' 

Debu^ and execute the program • ' ' ^ 

.Organue the documentation for the program 
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KpPENDJX F (Cont'd,) * ^ . . - . ^ 

I'sing a previouslv N\ritien or ewuled program with a le\el coniFul indicator, code the instructions lo 
double spac? ^d Group F^int the report. - ' * 

• Remove the detail control card from the Output Specifications. 

' Punch.another card, lo replace the detail control card, which-contains* 

' 0 in card cblumn^s) 6 . 

T ^in fard column(s) 4^ * - . 

2 in card columnfs) 18 or 19 * ' . * 

' Li jn card column(s) J4, 25 * , • ^ • ^ 



, It mas benecessar> to rertiovenonrepeittivealphanumericfieldsfrom the InputandihcOulput instructions 
'r in the program ' * ' 
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PART A , , . ^ 

List in order the-four divisions of any COBOL program and describe each. - ^ 

Answer ' . ^ • . , - _ 

' ■ - ^ ' ' : 

\. Identificalion division — ideotifies the source program ' ■ - 

2. Environment division speciHcs the computer that is used, and associates fites Mrith hard >^a re devices 

3. Data di v liion describes all data that vviU be considered mput and output, and establbhes work areas 

4. Procedure division contains the procedure comjnands needed to^ solve the problem 
PART B - • ' ' ' . - - ' - 
Problem^ 

Given the following problem statement: 

If an emplovee had no r^tse during the last stx^dnths or earns less than S5000, provide a 5^ raise 
otherwise no raise, * 

' " f 

• Underscore the elemeni:^^ of the proi?lehi- ' 

♦ Prepare the decision table. ' , 
' Test the table to determine accuracy. 

Answer * • ' 



ERIC 



ELEMENTS 


CONDITION ENTRY 


Raise last 6 jnos • • 






No 


X 


X 




Earns at least S5.OO0 


• X 


* 


X 


ACTIONS 


ACTtON^ENTRY 


— ■■ 1 

No raise , ^ 


X 






5^ 50fse . _ 
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i^LOWCHART: I^ABELRUN 



x/o 




\ 



\ 
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OPttt 











'FLOWCHAHT: LABELRUN 

i 

" (SUBROUTINES) . 




.Cii^AO Tin 



■®3 





' sr^eer 
ro 






1/ 
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APPENDIX d^Confd.) ' ;^ 
Problem 2 -5 

. Jhe following is provided for a^name and address card: 



, name m card columns 1 through 30 
street address in card cohimhs 31 through 56 ^ 



city in card columns 51 trough 57 
* zip code* in car^columns 5S4hrojigh 62 



age in card c61umns 63 and 64 . ^<-^ f 
T ^one number in card columns '^5 through 71 
• * and a special code in tard columo 72 to represent sex: 
male = K Temal^= 2, and not given = any other number ^ * 



, The printed ^tput v^ill consist of a heading at the top of each page followed b> detail Imes, single-spacid 
three, lines belov^ the heading At the end, the message e/ii/o/ybZ) is to be printed on the computer^nsole. 

Prepare a flowchart using proper fIo\^chan,s>mbols for the problem. Be sure to include rtie headmg, detail 
lines, all^decisions, and connectors. Retain ihe flowchart for.later lise. 
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^FLOWCHART 
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C^RO "trf 
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to 
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PREFACE • ■ ; ' * . ' ' ^ \ \ 



This program was designed tobe used b> theieacher and the cla^s.lo disdiss each step of the programming 
cy?Ie and to introduce the fWst completely written^ executed, and documented program.^ • ^ * 



PROBLEiyi STATEMENT ^ ' ^ • . ' 

Vsin^ a customer name and address File, sort the cards into sequence qr a sorter b> account number, and 
write a program to prepare a ihree-Hne label from each- of the cards. ' ; 

The name and addi^&s card contains: ' ^ v , ♦ . ' • . v 

• the account number in cai;d cofumns I through 6 ' . ^ / ' # * - ' , 

• the customers -name in caJd columns 7 through- 28 • • ^ 

• the street address In card column? 29 through 50 *' • ' , 

• the city and state in d^rd columns 51 through 72 • • ' ' 

The printed output will consist of a label using print positions 1 1 through 32 as follows. 

• ' ■ ' 

• The first line at the4op of t^?e label pontains the' name. % ^ ' 

• The second line, double-spaced below the first, contains the sti^ address- * ■ 

• The third line, dpuble-spaced below the second, contains the city. - s . 

The process is to be repeated for eacfr card until all cards have been read. Prepare a flowchart, coded 
instructions, sample output, and complete documentation for the problem. . ^ 
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Date 
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^' • . • ♦ • . • f ' ' 

• ' ' . *• . * . 

Problem2 ' ' Part E .- ' ' , • ' 

^ ' ./ ■ ' ' . . 

DIAGNOSTIC MESSAGES • 

CARD ERROR MESSAG^ . ' . 

♦ , *> • ■ ; 

HOU-ALT INVALID AS EXTERNAL-NAME. 'IGNORED. 
. * INPUT-OUTPUT ' SHOULD NOT BEGIN A-M ARtjIN. ' ^ 

INVALID-WORD INPUT-OUTPUT. SKIPPllVG JO NEXT RECOGNIZ- 
ABLE WORD. . " V ^. " ' ■ , ^. 
INPLIT-OUTPUf SECTION HEADER MISSING. ASSUMED PRES- 
ENT, ■ • ^ , , 

FILE-NAME NOT DEFINED IN A SELECT. DESCRIPTION IGNORED. 
'NEW PAGE 'SHOULD NOT BEGIN A-MARGIN/ " 

* TWO-LINES' SHOULD >j6t BEG^N A-MARG IN. 
RECORD SIZE IN RECORD-CONTAINS CL'AUSE DISAGREES WITH, 

•COMPUTED RECORD SIZE. Oi^NG M'AXfMUM COMPUTED SIZE. 
VALUE tbAUSE LITERAL DOES NOT CONFORM TO PICTURE, 
CHANGEt) TO ZERO. * \ _ . 

* HEAD ' SHOULD NOT BEGIN A-MARGIN. ' , 
VALUE CLAUSE LITERAL DOES NOT CONFORM,.!© PICTURE. 
CHANGED TO ZERO.. - ■ ^ 

* TYPE-OUT ' SHOULD NOT BpG IN A-MARGIN. , " . ' 
NUMERIC LITERAL NOT RECOGNIZED AS LEVEL NUMBER 
BEtAUSE CODE ILLEGAL AS USED. SKIPPING TO NEXT LEVEL. 

' SECTION OR DIVISION. . > 

71 - -immil^ ' MA^E^^HOULDiNOf BEGm A--MARGIN.- ' f'. > ■ 

72 IF0I087I-W . ' FEMALE ' SHOULD NOT BEGIN A-MARGIN. 
7> IF0I087I-W "N.OT' SHOULD NOT BEGIN AJMARGIN. 

73 ' IF0IOf)lI-C • NUMERIC LITERAL , NOT RECOGNIZED AS LEVEL NUMBER 
r^. BECAUSE NOT LEGAL AS USED. SKIPPING TO NEXT LEVEL, 
^ ' SECTION OR DIVISION. - 

72 • IF02I26I-C VAtUE CLAUSE LIT£R5^L TOO LONG. TRUI^CATED t6 PICTURE 
^ • SIZE." . • 

- 75 ■ IF03001I-E PRINT-OUT NOT DEFINED. DELETING TILLjLEGAL gL^MENT 

FOUND. r • ' r 

78 IF04050I-E SYNTAX REQUIRES RECORD-NAME. FOUND DNM=1226. STATE- 

-MENTX)ISCARDED. . ' 
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\J-F0I0I5I-E 




IFai087I-W 


s 


IF0IOO4I-E 


10 


iF010021-W 


34 * 


-ifOI056I-E - 


37 ♦ 


' IF0I087I-W 


38 


• IF01087I-W 


10' 


IF02146I-W 




1F02128I-C 


9 




39^ 


IF01087I-W 


3§ 


'IF02129I-C 


55' 


' IF0I0871-W 1 
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^ ' - DOTCUMENTATION.CjftECKLIST FOR COBOL PROGRAMS 


Form 


Fchhn Description J 


Check 


Reniarks ^ \ ^ 


^ . 1 


, ' • ♦ * ^ 
pOMgUTER CONFiGURATIOfT SCHEMATIC ' 


s ^ 


• / 


. 1 


NARRATIVE ^ ' • ' ' , • ' * ^ 




• . • ■ \' 


2 


" PROGRAM DESCRIPTION - ^ » ^ , ^ 




/• . - * * ■ 


% 3 • 


FILE LAYOUTS ' ^ 




— — -V " ' ^i!. 


4 * 


DATE CARD ^LAYOUT . ^ * ; ^ * 








80 COLUMN DATA CARD , LAYOUT 








* • 
















. : 




— ^> -7— — 


6 


CONSOLE MESSAGES' . . " . ^^"N^ - 




^ — ^ \ ' 


, 7 


CONTROL CARD LISTING ^ 






, 8 ' 


h FdHpUflCH INSTRUCTIONS 




J . » ! . 
• • 1 


* 

9 


f 

* CARRIAGE CONTRPL SET "UP 




1 # , , ' . * 


10 


' PRINTER' LAYOUT ' 

* . ^ »- 




*■ ' * 0 




SAMPLE' Ri;fORT FORMS • — ' 






11 


i 

'program LASTING . ' . 








\ ' 
\% . J- , 




' ' • . ^ *"* 




-1^^-^ — ^— — 


^ 






• 




If . -. . . 




• * < 










' ' ' * 
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Program number: 
Program t;iJle: 



PROGRAM DESCRIPTION 



Program language 

Core required 

Approximate run time 

Systein: 

^ Model : ' 



Disk 



l^inter ' 
/ ^ 

Card readfer- 
Gard punch 



Tape,_ 
' Paper 



Ldbels 



Gartiag^ tape 
Console 



INPUT FILES: 



File Name 



Sequence 



'Device 



\ 



OUTPUT FILES: 



^ 


. File Name ' ^^Sequ.nle " 


Device 


1 








2 


• ' ' ' 0 
* f 




r 

0 / 


3 


• * 




* 




.4 , 








5. 
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« * 
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A... 

ACCounr 


/ ^ t 
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HOT 
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' ' ACTloJ^ 
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% 

✓ 


rrograia nuQoer: / 
V Prograia title: , ^* 

• 0 

1 


/ ^OmOl CARD LISTIKC 


Seq 


' \ . Card Description' 


Disposition ^ 
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7 ' — — 
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: ^ T — — ^ ^ ^ ^ 




♦ 
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PROBLEM 2 . . \ 

The fojiowing is-proviSed for a name and address card: 

• name in card columns 1 through 30 

• street addr^ in card columns 31* thtough 50 - 

• city in columns 51 thtough^S? 
# 

• zip code in* card columns 58 through 62 ' , 

* * ' >. 

• age;^n card polum'ns 63 and 64 \ ' 

ff 

• phone number m card columns 65 through 71 ' • " 

• and ^pecial code in c&rd column 72 to represent sex: ' ^ * 

rtale = 1. fenialc = 2, aqd not given = anv other number ' ^ ' ^ I 

The pnnied output wnU consist of a headmg at the top of each page followed b> detail lines. sing!e--spaced 
three hnes below the beading as folbw^ ^ • \ ^ 

... Q / ^ ' • ^ . . . 

NAMC" ADDR^ / , CiTY ^ZIP AGE PHONE SEX • * 



At the end, the message eivddf job is ta be printed on the computer console- 
Prepare coded insiruaions. s«fBRie-output/and complete documentation for the problem. Use the 
flowchart prepared in a pnor CAcrdse.to aid in coding. Include the flowchart in, the documentation. 
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. . ^ \ ^ ' , DOCUMENTATION CHECKLIST | 


p COBOL PROGItAMS \ , \ * 


" Fora 


♦ ^, For© Description - ."i 




-Check 


' •* ^ ^ , Reearks 


1 


, CO^UT^CO^TI^URATION SCHEMATIC | 










* 'NARRATIVE * / 








' PROGRAM DESCRIPTION 






■f- 


FILE /I^YOUTS 








' SATE CARD LAYOUT 
> 




— ■ y ? : — 




80 COyJHH DATA CARD UYOCT 
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CONSOLE HESS^ES 


Mr 
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(X>KTROL CARD LISTIKG" 
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KEYPUNCH IKSTRUCTIOKS • 
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^ N CARRIAGE COhTHOL SET U? 
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JO 


PRINTER LAYOUT \ 
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.SAMPLE REPORT FORMS * 
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PROGi^LM LISTING 
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, * Program Number: 



Program Title: 



NARRATIVE: 



r 



f 



i 



i 
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Program number: 
4 Program title: 



PROGRAM DESCRIPTION 



Progr^fm language ' 
Core require^ ""^ 
Appro^ioate 4tMti time 



Model; 



^KPUT FILES: 



OUTPUT FILES 



Printer 



Ta^e 

Paper 



Card reader 
Card punch 



Labels 

Carriage tape ' / 

Console ^, 



File Name 



SeqSejKre X 



File Name 



Device 



1 






uevice 


2, 


V 


. 
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• 4 
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Program number-: 
Program tjitle: 



, ' " ' CONTROL CARD Ll^STIKG ' ^ * 


Spq. 


^ r 

*• , <!ard Description 


Disposition 
















• 






♦ 






























:- — — 














iJL 
























* 




• 












/ * ♦ 


- 




— : 
























G-24' 





I- 



ERIC 



\ 



217 




FRir 



^19 



^^^f^ COBOL Program Sheet 
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System 


Punching instructions - 


Sheet / of ^ 


Progrom P^^Al^j^ J. 


Grophic 
















Cord - * 
. Form' ' 

^ 1 ' 
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APPENDIX H • 



PART Ir 



1 



In N^qrking storage, use the 88 level to write an elementary item called paycode which uses a code of 1 for 
bad, 2 for fair, and 3 for good. . y 

Answer 



02 iPaycode picture 9 
88 Bad value 1 
88 Fair value 2 , 
88 Good value 3 



PART 2. 



Ubing the worfcing-storage section developed in tht previous problem, write an IF statement to meet the 
following conditions: * ' . 

• When max is equil to total and paycode is equal to a value of 1, go to no-credit. 

Answer . * ^ - - * . 

If max = total and paycode = bad, no-credit. , ' , * 

PART 3. / 



Using the prev iaus wari5.ing-storage section, w nte an IF statement so that, when to^al is smaller than max ot 
the paVcode^ is equal to a value of 3, go to^ok-routine. ' . v 



Answer ^ 

If totaljess than max or paycode = good, go to-ok-routine. 

PART 4., ^ 



Code the working-^lprage section of the datadjvisiQn to provide for a table containing three element^ of twp 
» numbers. Call the table Days-of-credit, the elements Days-to-pay, an9 the subscript €tr. . * . \^ 



Answer 



77 Ctr picture 9 

(H' Days-of-credit * y ^ 

02 Days-to-pay picture 99 occurs 3 times. 
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APPENDIX H (Con<dO 

Given a table^containing the following: 
4 

02 Table-name * - 
03^ One pictdre X(25) 
03 Two picture X(25) • . 
03 Three picture X^Z^ . 



^ show tlie realignment and subscripting of the elements in tjje table to contain a NAME (14 positions) and 
A MT (1 1 positions).^ • ' , ^^<^ 

Ajiswer / 

02 New-table redefines table-ifame pccurs 3 times. 
03 # One^ement 
. ^04 Name picture^ A( 14) 
04 Ajnt picture 9(11) 

PART 6. , ..." 

Given a taWe called ^netv-table which has beeir redefined and subscripted, wjite tlie following "pro^djire - 
statejnents: , * y ' - " 

- ' .V. * / *' ^ ^ . , * 

h Initialize a subscript dalled ctr.' ■ ' . , 



2. Move^name to an area called nameout. ^ . ^ 
3^ Go to a paragrapli callecf out when aflfelements of the table have been moved. 

1. Move1 to' ctr. - ' ^ • ^^^^ 



2. Move-.name (ctr) to rEameout. ^ 

3. If Ctr = 4 to to out. J r' ^ 



PART?. ' \ ^- 

Given a table calfed days-of<r©dit which has been rdiefmed and subscripted in a previojis problem, rewrite 
the table to include indexed ^ a ctr.» ' ^si/ ^ \ ^ " - 

Answer . ' c V • ^ 

. ^1^ Days-of-credit / \ • ^ 

^02 - Days-io-p$y picture 99 occurs 3 tihie^Mnffexed by*ctr.^ 

PARTS. ' ; - : :4 V . * 

Given the t^ble^ the previous problem, write a staf^^t to set the index to a value of 4. 
^Answer ^ ' ' " , ^ . ' * 



, Set-ttrjto 2 



APPENDIX H (Cont'd.) 
PART 9. » 



Write the procedure segment to print a heading from an output area called A-line, and show the^egment at 
the end of the program. ^ ' ^ 

Answer 

End-of-job ' , 



Close card-file, printer-file. ^, , . 

, Stop run. ^ *• 

Heading-routine 

Move spaces to A-line. 

Write A-line from heading after advancing to-a-ne-w-page, 
PART iO. ^ 



Using the^previous problem, draw a segment erf the flowchart to show branching to and returning from a 
subroutine, ' . ^ ' 



Flowchart segrt^t y 



Processing 
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APPENDIX H (Cont'd.) 



PART 11, •.. - , 

a multr-level table in woilcing storage N^hich contains_L»o class codes anc} four train fares as follows. 



4^ 



• tojurist 
/Coach 



Jacksonville 
SI20.0b • 
S 95.00 ' 



Orlando 
SI 50.00 
00 



-Tampa 
SI 75.00 
SI 40.00 

V 



Miami 
S225.00' 

smoo * t 




Radefine the table so that it can be referehced Sy'subscripts. '. 

Answer- , ' . ^' < 

01 Table computational — 3 

^ *• 02 Coach 

03 Filler jjicture 9(3)v99 value 95.W^ 
03 FilltfH'.icture 9(3)\^value 120.00 
■ 03 • Filler pictur^^^ft^F^value f 40.00 X •• 
03 Filler/picture 9(3)v99'vald^ 180.00 

• 02 Tourist 

OT^Hler picture 9(3)v99 value 4^0.00 
^ 03 Filler picture 9(3)v99 vahie '1 50.00 

03 Filleijpicture 9(3)v99 value 1.75^00 
"03 FiWer picture 9(3)v99 value 225^00 

, 01 New-table redefines table computatiofis — 3 

' 02 Class-code occurs 2 times \^ • < 

_ . 03' Train-fare occurs 4 times picture 9(3)v99 
PART 12: " . , 

l'sing,the previous problim, write a statemegl to move the'OrlJndo coach fare to an arcs called Fare-cojst. 
Answer * , * ^ 



Move Ti^ain-fare p,2) to Fare-cos|| 



, ^^'^i^g the fft'evious probIem,;^rite a statement to test the elements and branch to Read-a^m if the limits pf 
■^he table hav^ been exceeded, or * ----i-.t-. . - 



Answer 



or to continue processing if theelements are within the bounds of the table. 



^ 1/ class-code greater than 2 pr Trairj-fare greater than 4, g^o io Read-again. ' 
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